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INTRODUCTION

The Department of Engineering Research, University of Wichita
has conducted wind tunnel testing on nine circular, annular jet,
ground effect machine models. The effects of slot width, con-
vergence angle of the jet and operating height on the dynamic
performance of this type of vehicle were inspected. Slot thick-
ness to model diameter ratios of one, five and ten per cent were
tested utilizing convergence angles of 00, 300 and 600.

MODEL DESCRIPTION

The nine models utilized in this test program were designed
with the same outer surface geometry. The differences between
models are in slot width and convergence angle only. UWER Re-
ports 352-1 and 352-6 provide general information concerning
the model development and testing program.

The slot width, as defined for this program, is the width of
the annular nozzle measured in the plane of the base plate.
This dimension is equal to the nozzle width normal to the flow
direction for only one convergence angle, i.e., 00. The normal
widths for convergence angles of 300 and 600 are therefore, a
function of the angle of convergence.

The basic dimension used to establish the slot to diameter
ratio is the diameter of the outer lip of the nozzle, 16.0".
This dimension is constant for all models and is also the
diameter from which the reference base area is calculated.
See Figure 1.

The pitching moments are measured about on axis centered at
the model geometric center and lying on the place of the base
plate, as shown in Figure 1.

The nbs flow measurement scheme is described in UWER Report
No. 352-4.

The total pressure of the secondary air supply system was
measured Ps shown in Figure 1. This pressure, given the symbol
PM. nd Khe freestream static pressure in the test section, Po,
were used along with tunnel dynamic pressure to establish a test
point. Selected values of PM/Po end tunnel dynamic pressuse were
set, then force i.nd pressure data wos teken. In setting a particu-
itr rrtio of model total to test section static pressure it was



found that excessive time was being consumed in holding the
pressure ratio exactly. As a result, the pressure ratio was
set to the selected value and then no attempt was made to counter-
act the small fluctuations which developed in the air supply
system. The actual values of pressure were recorded however,
and these appear on the tabulated data sheets.

CORRECTION OF DATA

The correction of measured forces and moments was aggravated
by interaction of secondary air supply forces as described in
UWER Report No. 352-1. The correction procedure outlined in
that report was found to be insufficient for correction of
drag and pitching moment values. The procedure with regard
to drag and pitching moment was modified as follows. With
the model at zero degrees angle of attack and zero wind tunnel
velocity, the secondary air supply system was energized in
successive steps, covering the range of pressure ratios to be
used for that particular model. Measured values of drag and
pitching moment were plotted versus measured mass flow. These
values were then taken to be the extraneous secondary air
supply forces and the final data was corrected accordingly.
The procedure outlined in UWER Report No. 352-1 was found to
work quite well for the lift data.

DATA PRESENTATION

The tabulated values included in this report are reproductions
of the final corrected data readout sheets from an IBM 610
digital computer. The number of digits presented is the minimum
which this machine will print and should not be considered to
be a measure of accuracy,

An additional check program has been conducted to eliminate bad
data points which might have occurred by reasons of human errors
during the reduction process.

A key for identification of the tubulated values is provided
at the beginning of the data set for each of the nine models.

The plotted curves, already released, were derived from this
data prior to final correction. A given test point, corres-
ponding to a plotted symbol, may be found by noting the h/D,
angle of attack, and momentum coefficient described by the
symbol then locating the test point in the section of data
corresponding to the specific model and h/D.



NOMENCLATURE

The symbols used in this test program are defined and tabulated

below:

Run Number: The run number, as it appears on the tabu-
lated data sheets, is comprised of three
parts. The numbers before the decimal

point indicate the number assigned to a
particular model, height, pressure ratio,
and tunnel dynamic pressure. The first
two numbers following the decimal point
give the slot to diameter ratio of the
model. The last two digits are the con-
vergence angle.

For example - 138.0100 indicates test

point number 138 with t/D of 1M and
convergence angle of zero degrees.

a, Angle of Attack: The angle of attack is the incidence angle
between model base plate and the ground
board, positive nose up.

h/D, height to The characteristic diameter of 16.0" is
diameter ratio: the same as defined for t/D and reference

area.

L corrected lift, lbs

D corrected drag, lbs

P corrected pitching moment, ft-lbsM

S reference base area, 1.39 sq ft

D reference diameter, 1.33 ft

w measured weight flow, lbs/sec

g acceleration of gravity, 32.2 ft/sec 2

Imass rate of flow, w/g, lb-sec

V0 wind tunnel air velocity, ft/sec



a speed of sound, ft/sec

ly ratio of specific heats, 1.4

V. jet velocity ft/sec calculated from isentropic
relationships utilizing the following equation:

J1 
1

rnVj jet momentum, lbs

q wind tunnel dynamic pressure, lb/ft
2

CL L/qS

CD D/qS

CM PM/qSD

IL 6 nv/qS

CL' L/qS+hV

qS+mVj

A Augmentation ratio, CL

P density in test section, slugs/ft
3

Pl density of secondary air, slugs/ft
3

Q volume flow, ft3 /sec

P M model total pressure measured as shown in
Fig. 1, lb/ft 2

test section static pressure, lb/ft2

BP barometric pressure lb/ft2



~- -D 16. 00

H - 8.00 -jt

Moment Axis

/ Reference Base Area
(D =16.00)

Plenum

_ ~J7PM

SStati c Taps CHARACTERISTIC DIMENSIONS
G. E.M. MODE L

DetailUNIVERSITY OF WICHITA
Detail --ks-DEPARTMENT OF ENGINEERING RESEARCH

Figure 1



TABULATED FORCE AND MOMENT DATA
FOR A CIRCULAR, ANNULAR JET
GROUND EIFECT MACHINE MODEL

with

A SLOT TO DIAMETER RATIO OF ONE PER CENT

AND A JET CONVERGENCE ANGLE OF 00

Key for Reading Following date:

RUN NJ. ( h/D P BP 
CL CD CM L/D Vj

C9L V V /V 0 CL/C j P1
Q 8C ct' q FM/Po
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7.120137+ 1.856390+ .3652506+ .0321273+ 40.0 1.008

266.0100+ .0000000+ .1000000+ .002073 2021.2
.2210337+ .2692314+ .0763632- .8209802+ 131.7696+
.0379032+ 196.6701+ .6700036+ 5.831519+ .0021332+
7.540974+ 2.119773+ .2129617+ .0365190+ 40.0 1.009

267.0100+ 2.500000- .1000000+ .002068 2021.2
0988362+ .2606844+ .1197348- .3791412+ 131.7696+
,0400984+ 196.8428+ .6694156+ 2.464838+ .0021325+
7.980486+ 2.242540+ .0950258+ .0385525+ 40.0 1,009



2"6'.010o+ 5.009090- .1006000.. .0020 '"'31.2

0.or5. W9-r. -, 1 34
97.0154+. .702 3+ 129o W0 0.01.0106-O033&+ 2.4939114 .017203 .0428+ 0. 1.0

269.o10oo. v.000006- .000. *oo..c. 00 20 2 

.o746 , , 71 + .O wl 1-U95 1+
6.2 9o69+ 7.58C .0707+ .0531 7 + 20.0 1.009

270.0100.. 2.500000- .1000090. .O2U8 J.''I.L
.l97O5W6+ .689"3. .1214o925- .oo01 + i . _
• 0875 9.4A39. .. 55262 +. 93
.-548594+ . 1 L bO4+ 17761 r. + .069 7 20.0 1.009

71 O1.0000000+ .1000000 .0020W5 2

.2675+ 24167 0-0&'- 93.o86207,+,

.i617,+ 1391403. .07170 .3290)4n 002133
6.656o6+ 1.7411a .25126Y o5864i-* 2.0 1.008

72 ,0100. 2.50000+ .10000.0 .002035

4"h 1~t .= 7 131-651oo ,: ::l .• We585+ 2 w lm+ :. *, 7- 14449. wol?r

6.6j78o+ I.,7,5,+ 5. .06 2 1.009

273.0100- 5.00000.. .1000000. .002065 2021.2
.7148778. .3518 .76i7 . .317? 1+
.0703391 139.2 1+ 6101;63 P.00021338t
6.709e39 . 1.067591 . .0656V, 20.0 1.o010

P-7)4mo1n. 5.000000.. IOOOODO. .002Ob5 2U21.2
I.i)11 14 2" + O* - .83 298.9".4
.24M3921 . i 6)I'1 3.59- .02227S+

13.77270.. 9-11261+ .86W[,4t N2113394. 20.0 1.049

275.0100.. 2.500000i. 100D000 .0020b5 202 1. 2
.8V48 2.05247ki4- .3412797. 9

3 9.9389(. .62T9374. .20.0 1.046

276.0100* 210 i n1+ '

*1I50 33b. 193629 2 0. . 4



G.E .M.
FORCE

277.0100+ 2.500Ob-. .1000000+ .00201) 2021.2.433493+ •314,37) •07"7714- I •36"62+ 295 .4525+
.3h57 2.. 12,1I 2240+.q3 2 , 13 .I o 2.1 1 1.2 t7 1 4+ .oo -.,

S. '-).50,1 2+ .322,5-,- .3o2',3o ,+ 20.0 1.048

278.0100. 5.000000- .IOOOO0+ .002089 20'
.h6233&? 3036411+ .0 p100--.

3. 1,=. 2 .1/ 1 .36,.k43'+ .OS,' .
.+  9.5613Z+ .3 454666+ .25281 69+ 20.0 1.049

279.0100+ 2.5000+ .0300000+ .002079 202 1. 2
• 97758C,- .324795+ .041300)+ 2.90271+ 132.3608+
.02903-7+ 196.1509 .6747907+ 33.6716) .o01179+
5.7919"1+ 1.6-3681+ • L94999-). .o.13>+ 40.0 1.009

280.0100+ .0000000+ .0300000+ .00206 L 2021.2
.566&2124 .2-98297+ .03'437)- 2.178 &4+ 13?.2 428+
.031-833+ 1%;.342i+ .6718193+ 18.094'67+ .o2.187+
6. --14o4 I1. 7495 4,",  • 5VP3904 •0303343+ 40.0 1.009

281.0100 . 2.500000- •0300000+ .00206S 2021.2
.386359 + Lul 539 1 .0e5725 5- I.5 1 .4725i4 116.OO4+
.0"93.09'+ 196. A42J .58931'1 13.1 201+ .0W15&4+

3+ 63915+ •3753561+ • 24A750* 40.0 1.007

282.0100+ 2.500000- .0300000+ .002080 202 1. 2
• 636632. + .72 1 93+ .oi6o4,,- 2.568937+ 146.1631+

" ;,i 1 ;,.21.o7c33+ 13943;).3 1.ole8o+ .oo17 . .0012 +

7.12590'. '.21060.4. 5)O1,I 1+ 066715532+ 20.0 1.011

283.0100+ .ooo .030000o+ .0020- 030020.2
7;?91,43 :259660+ -(O .7172)- 2 .8 7!+ 132124q+

.66oA004 + 13).2801+ .9 4 '1. 1 5U57 + .0021 47+
6.. Il o6,+ 1 .75-.6535y -38 + 20.0 1.009+O636535.12020

284.01o0+ 2.5000O + .0300000+ 00.0 2 1. 2
1. oo65i ) .931%j+ .0 1008.+ 3.14214+ 1116.0325+
.068531 . 139.2t. + i 3.+ 11.69 1+ .0021292+

60.72b,, .) 36IF% .9-11.9651 .+'061 3"'. 20.0 1.011

291.0100+CHK. 2.500000+ .0300000+ 0213 20',2.6
i.636o32.+ .7to5,.- . o26)X4,+ (.o4717+ 299. 1*730+.31795j? + 133.36';- ::.1 g:1+ 1,. )53 9. 70+

" 3.1953+ :.9o . 1 .r4i 3' + .21412147+ 20.0 1.049



G.E .M.
FrMCE

'92.O10').CHK. .O0~(00 . .0300000+ .002 lO," 222 . ,

I457+ 2 & '37+ .0117267- ?. 1nI159+ 299.173 0
,3123632 I ,.4901 2.160247+ 6n''Sfr31+ .0022260"

3 . 20.0 1.049

-.')O+CHK. 2.500OO0- .030cOO .u02 W.
1.554236+ .222443+ .0742693- 6.987o4 299.1730+
•3255173+ 138.6110+ 2.158317+ 4.77 4695. .0022275+

)P, 1.,.,.+ •245576. 20.0 1.049

:9}I .Ol1+ 2.5o0o0+ .0o300ooo+ .002076 2)026
1. 26869267097 •36617+ 4.7Zo91 + 299.1730 +

.I371. 96.4280 . 2 6+ 8.o3,o2+ .0022260+
I3.i3536K. 1. 33+ 1 .07Tl,+ .1363120.+ 40.0 1.049

1. ,o+ .'.30ooG. . O020 7 z03). w2. +1.t o3 •2'.32) 02 .93766- 4.2 3.763+ 295.721 0+
1032u+ .248 ~ ~ 66

i5 4:0-5+ ;96.2 '. i.5016&. 7:25473+ 295.2237
13.267-. S-7:, i, .9777;,+ .139515+ 40.0 1.048

n9t.o1J0+ ,.5f,)o0- .030o'y *+ .0020t 1 2 (, '0?. 6
.90030. -. 465816.- .034I 1B8- 3.651153+ 289.9677+
.1587 2+ 196.823+ .78805 5.670653+ .0022215+
1 3-Th37.+ ...,,..,. " - . . ,  .1370131+ 40.0 1.046

:97.01004.A ?•5CV)0w0. .03000c,+ .002073 202 1.2
3- 3282+ .3423085+ .1314657+ 9.44235+ 597.8770+
2187+ 196.6701+ 3.03,?99+ 5.152042+ .0023t$10+

1. 00+35 - 7 ,3855560+ 40.0 1.199

"'9'3.10(-A .C )OOCw- .o3,0"JY, .002063 2-,2 . 2
3.906W3L+ .235o433+ .Wxb01 2+ 16.85066+ 599.7234+
.6167703+ 7,*0174+ 3.042+ 6.421574+ .002372+

7:' .077+ y$ I ,o .h ' I + . 3 48 .9 40.0 1. 200

9..o ;0O0+AOO - .O3OOOx, .00205') :ul;, 1.. 2

3-?7E37'+ •6067 .1 0210- 2. 597.8770+
.6357077+ 197.1879 3.3 5 .023795+
"4 .9915O0 33. 5697+ ,.000:90+ 3886737+ 40.0 1.199

200 o+ ',!.500000- .0300000+ .0 0 2U/,, 202 L. 2
• 9,09 • o ;39 - .2031339- 123.8446- 600. 165+

I2.021' 1 39.496 2-3  9 + 540.69o0+ .o 0+24.-78024'+ 35.144836H' 2. 8063<)+ .5 44o+ 40.0 1 ..200



" G.E .M.
FORCE

301.0100+ .00jlq00+ 03N0000+ .)o '. 202L.2
7.884996+ .,,7-209+ -2o08+ . 31+1+ 0'3 034&
1.251022+ 139 . 2= 4  k.36j011+ 6.302840 .0023925+
24.26033+ 35.330149+  3.(0850 +  -55575741+ 20.0 1.207

02 .0100+. .= 0000. . 000+ .0020,10 202L.2
2.192051 1",-1991+ 0+ 0,4-7.126+ .' ;.

j2 0+ 139.4039- 4"4 .06 MI
2.35.9911+ 212= 16l

306.0100+ .oooo00o .010)+ 0 .dUI.2l 1 L. i
. 4125663 + .600 .OI200. 1 .').;943+ .axx)ooo+.O(OXODO+ I. 11, 4 m " 000000+l .0020231 +
.0000000+ WOOD1,! 425"3+ .00000+ 20.0 1.000

307.0100+ .O0()0 .01006000+ J.0 2 100 2)2 1.2
.4 312853+ •23 1(M+ .2-1)737+ .0 oo.+
.ooDooo 256+3 ?000200D. 2oDoo. .0020 1
.ooo0.0000 .4312853 OOOOOO+ 48. U 1.000

308-.0100+ .00oo000+ .0100000+ U.00206;; 2021.2
r .8266302+ .W ;6l15i,1. .01129+ 3 .3,- 176+ 13).':992+

.o356 8+ 19,.428+ .709-93+ 27.b4515+ .o00;1074.
5.806206+ . 1.709363+ . 8021137+ .096583+ 40.0 1.010

309.0100+ .O0000+ .0100000+ 0.00210L 201.2
1.O06519+ !3I865+ .o51 h338+ 4 ,,& o0+ 1 .7 r,965+

i ,.6,65rp .957, 00 20.0 1.o009

312.0100* .Cl . . Ot60 /0 .00 ;I04 2021.2
3. 161823+ . .IeO71+ .096125. 13.1 9.8384
•249153 + 13.6625+ 2.128793+ 2 .69 •OOL2371+
1o.6613o+ 7.0oo09+ 2.531171+ -1 9?58i+ 20.0 1.048

313.0100+ .o(00000+ .C10000 + .:)02071; KVt.

.;127a13+ 196.1509+ I.§04 El+ , 1 't.9,,25+ .0M,235+
1o.5c5t 7.03121+ .0 ,5,3+ ."42Im6830 40.0 1.048

l )I,030+ .,-00000+ . 10X000+ .ju Ji 2 i.
.'io92+.1 .j )4P;Or' . 2611 3 +

.6215' 7+ ;.413+ .'J 3O40S0+ 1.TM6+ .057+
.2.618 5-2+ 3 ?. 7616.4- o46o142+ .t33124 40.0 1.225

315.01004 .(,,0000+ .c 100000+ .;:' .021;, (o%14 ++ • t)33"74 ,7017 +  -),. 61 1+
1.2L571+ 121. 0 I -+ 1 0. 3 I0+c,'399
"2.604u+o 34.033+ -).ou497)4+ . t5'; -5+ 20.0 /.2z,



TABULATED FORCE AND MIdENT DATA
FOR A CIRCULAR, ANNULAR JET
GROUND EFFECT MACHINE MODEL

with

A SLOT TO DIAMETER RATIO OF ONE PER CENT

AND A JET CONVERGENCE ANGLE OF 300

Kev .or Readina Following Data:

RUN NO. a hsD p BP

CL CD CH L/D Vj

C j Vo Vj/vo CL/Ct P1

Q mVj CL' C,4' 4 PM/Po

February 1962
University of Wichita

Department of Engineering Research
Wichita, Kansas



G. E. M.
FORCE

317.Or.'Y0 .01000004 .002071 2014.2
-55 +1555+ .c170526- -. 11 7421+ o-I00004

.0000000 13).71-'. .0000000 0006Q( .0 o

.00o000)+ .OOOOOO .5o038o+ .0oooooo 200 1.000

318.0120+-, .fODOOO+ . 1000000 .002070 2014.2
.52113V -365& . 394P- 7 ~ '146"92 wO000#
.00000009 + .0000000+ oooo0 .007 +
.OO0000 .0000000+ .52113014. .0000000+ 40.0 1.000

31. .0 .O .010000 .002070 2014.2

o7o,)l+ -)Z. W U , .ooa.i.36t7.l+ 1.1,)3Y7+ .87562 .0o7%4 40.0 1.009

30.013o+ . •, YIvIO0o .31)000+ .002077 2014.2
1.1666 7 968 1 315t ~.21204 +T. V j243+ ;.00479 .1 20. 915:!+24 .00, O 2

iO~r+ I 5Q + 11397+ .O~8298+ 20.0 1.010

323.013 , .t O000 .01,Jx0001 .0020% 2014.2
3.6214181+ 120- 42732+~ 300.79754.

6+ Y905 .0022033+
4411 h 5.;)51+ 3.025136. .13291,.+ 20.0 1.049

O4



32.01 ,A .00000DO . .1100000+ .002070 2014.2

9.-7+4&.66377+ O'0 08. I 6"28. 5.59 1.435 .0912 40.0 1.0468

325.01300 .' X,)jO+ .11)"0000. .0020t 21014.2
* ~ 2~<~1+ .10:11 , .. kP~. :i ) ,'.1 3 3:3373'; 1 t3.6 )333+ .De471 9

20.1261+ 32.7iO 7 7  Y3 .31 3),7 40.0 1.246

326.0130sA . C 00000+ A 03000. .002071 2U L4. 2

2o.06940. 33.103 '.1B T3  T .'o;! a: 20.0 1.257

328.m 010 j,O0 o 3,) .002013 2014.1)
0 lb9Y.+ .+o73-96 00. V 51 7+

i.')69930. .CX135 40.0 1.010

329.0130+ .,Y)9OOO.- .f+loY. .00206b 2014.0

.O3• 7 * ~10• bA7,'+ .72331f. 1. ai. o)-
6.2,4,0. 1,837322+ .)3u.+ ,03. 1.07;i. 40.0 1.010

330.0130e .,')OOZ - .0 Wo~00' .902066 2014.9

6. 2 1 .7391 • . 4;:. ,, 40.0 1.009

3Oir0 -.*oo00o- x'OO .002078 2014.9

331.0130o .OJ0l .C. .O 0000* .002078 2014.9
., ..1> • .: , :-+ .oi 027;- :.3''7! 13 *'d.oq,

.06. 0 , .o +:7( .o:>W
627k93+ 1 73918 63+:

.XJCITJ1 1 200. .03..01 .o,,, 1.010

333.01)0. . ? 000 .yO(),ooQ0+ .002083 2014.9

.W010+- 00V3ILc+ j ,

i.o.&:, + I t43o. i4 + 46. o .0100•.

5.8i1343+ 1 .7768* . .o),o4.. 20.0 1.011



G.E.M.
FORCE

30- 3)0.01-0.C:r . -30000, •0300 .002094 20 14.2

3)41.0lyw.,.'1'. .00O0 .03QOo0, .002094 20 14. )
. Ti5dbO,+ 4. + 0oi)pi+ 6.700, n.,156o+

~39-M54 7-101 -Oa. .oo5+

7.051961 20.0 1.049

3iI.013#wn. 2.500000 - .0300 .0020)9 2014.

I1.421 .25861, .+ .071 + 430004 4+ 36 .

2)47801 2.9000- .0P0)+0I .0020u2 201 4.9
•11O3, .295T7 + .14721 0.377

.12898 + 197. 53e3.. 4Ti&4+11.1t,) 7.2133+ .98)*,' .11. 40.0 1.047

3 2224 •00000- 030D1 UU2U9 20 14.,
0 ;.2+ ".03388.33.

.12 op..p 1 i+ 1 .-14 •0 .00 90+
11 .76.1 o.9383-+ 1.153W," •  .11 17o4-+ 40.0 1.048

2.ccOcO~f* .030000'. .0O006 0 14. 9

1.97-51 .2106 + 307?)4051.+ .0029015+
• 40.0 1.048

3)4 .o1i 2w.40F' .30000 .00207b 2014.9'

1 297 2608V Its9~ 186h09 4

. 1 002 , 9. Hm, + 6.2W7 + tO 9] + •-3980,+

36o= I8o+ 17 .1 1 'V 40.0 1.048

n)4.013+ .100000. .030.00 .002044 2014."

+ 2 . +

37..z T*0+ +€.¥1 2.0751"+ •979630 1 + .26

I ,01 OIM+ .99T*i+ 1.01 97-4 :.11 40.0 1. O

346.0130+ 2.300000+ .0300000+ .002044 2014.9
4.31056+ .38.1975 . .1231226+ 11.309124+ 636.853.+
.594 198.036+ 3.226292 7.25 .0024026+22.25822+ 33.0 2.71. .372 40.0 1.228



G.C.M.
FORCE

2500000, 0 00 .00205 2014.9
1.100+ 33.z's1+ 6.610,r 5 20.0 1.226

1.0 ..5 .0 .0203 20 [4.9

9.,1305 32~3. .1i5. 63.6

350-01306, 2.0.00000 000+ .0024063 201L4.9
11 .151- .:197759 7- 34&)- UM852+

22.Toe16 33.8231 V 6665+ .5 j782 20.0 1.226

1 .010 2.500000. .0500000 .002054 20t4.9
227+ .166501 .1 10?37. .,69754- 6.85000

I. ,.e10.315. .. 00. .00273,

.20IR .0000 .:53,2w .5466226+ 2.0 1.200
35o0.oo. .0-000000 .002054 2014.9

.|I2 .2118987. *0 ,,7  .002054 .ouoo.0000000 . .000000. 000 _
.0000.. .,11,611. .000000. ". o 0 .j
3510 2.0 - o. 02054 2014.9

.25619438+

00092o7- 0 20.0 1.000

358.013. 2.500000- .050000 .002054 2014.9

.o1o42o+ i4-iv..4 oooo*o

.0000000. Zo . 002 1.000

35901. . .00 - .002054 2014.9

. .215+ .- 0 o ,.

0196207 .0000000* 203.0 .0

.oo~ . om~o ., .oum,.40.0 1.0o0

360.0130 2.50 . o0500000t .0?or4 204.

.gom. .00 01.
0 17-493+ 0000001.0000&0

.00000+ . 0000000+051,. .000000. .0.00

.OODoWO .16T230 .00o0oo, 40.0 1..o00



G.E.M.
FORCE

361 .o13o+ 2.500000*. .050ooo . u20 04 'A 14.

•7" 761+ .3*1 2 oi. .0021959- 2.397oi 1.o7
.Oq197.'4593* .W09191+ 2g4.2 0 . 02

1.705203 .716722am 2+ 40.0 1.010

-36.0130+ .000000 .0500000, .0 6'. 4 .0, L 4.
. 16 257. .2863255. . 3056 -- 1.63179-70

1o153 ,97 .70 ,191. 13.. . M
61 349 011 41513572+ .033963Z+ 40.0 1.010

363.0130. 2,500000- .0500000+ . 0 0, 44 20 14.9

..1 po * 4 1= 40.0 1.0

. 30. 2.500000- .0500O00o .002053 20t4. '
• 393. .2799597+ .10393- 1.537182. 145.1325+

1110.1159 1.35=802. 5926b .00211354,

6. 721+ 2.0509 .1012299. .o676:1,6 20.0 1.001

365.01300 . OU2J 20 2014.')

.59627. .9131.9 ~610 2.031+ 1.95
A 663k+ 3.906 .1768 10157. 0+0b

6.201195 1.7tT .+ .05I06 + 20.0 1.009

3 6 6-. 2.5000004 .0500000. .o)20,,7 2014.9

.305333 .OWi- 2 o900164 1 y5965+
.05721~. 39.

.1.6 37623o, .0541691 20.0 1.009

373.0130+ 2.500oo- .0500o. u20)4 2 014.')

12.34m+5 8.659•1)7 .9730 .2356 20.0 1.054

37 .130 .0000000+ .05O000 . u")2k ? 2,) 14. )

, . .277.4223+ 0Z 310.44706
139.2529+ 2.2~A :926_7 .0wa26&

12316. 8.732570* 1.162859+ .230806& 20.0 1.055



G.C.M.
rOmcc

375.0130+ 2. 00000. .0000, .002087 201.4.9
,.7,_57. • , . 31 5.87T92 3,8.
30M90 222.34( 5A501129+ .002219

0235275+6. 30. 9 1 298707+ .2 . 20.0 1.055

376.013, .O000- .0A0000+ 002030u 20 i4.9

i 3:65 "t8 5.,.'2 .. leoT.2
3719 .90. .g o+ .00 19932+ 2013.

11 .701 e,. 3. 668 . 1.61,9 .1 I27 6? 40.0 1.054

.10.O000. 4 .0000004 .002062 2014.9

13,*+ )7;.1537+ .6~B 7.3 .00;;w,9
O 8.0 61 39. )t .1 96 .23760+ 40.0 1.052

318.01310. ~. .00000 .0-0000 .002010 2014.9

378. 03.0+ 33.1.

;2.35t89+ e?. 26706 . 69ce55+ .5309+ 40.0 1.053

I.I

3L0 2.0o0000- .OooO* .O02073 201.4.9
11)062+ 148 12+ 625.1560.

,1 r. . !!I+  c5 "i

21.91 33. *,A+ 2.W •4 4 .0 1.220

380.01 .00000004 .05o0oo .U020 7 2014.9
399r i..' 12.7611 3o2

31.3 5 17.-366+ 3?,5-;-- 5 % 116.02
2i83+ 33.-I9038 2-01975&. -3 7+ 40.0 1.220

381.0130 11, 0000 .0500000. .0U2053 2014.9

21.8114552 33-92w 1.90e114 .703+ 40.0 1.222

A82.0130. ~.OD0O0 .000000.* .00206, 2 014.

5.893*6 .- 17489P+ 1-951541

21.84 33. 581-04 9= 54&'7333+ 20.0 1.226

.~0i .0000000+ .0500000. .JU2072. 201.4.9

1.,5g 139wj 91% 12+21 ~ 630.21a&4

21.1 322. 20.0 1.22)

38k .01304- 2.'00000- .0300mo04. OO7 20 t4.9

5.5341079+ 0 xi)1 34 112'638&- 2 tA' 4 765I3+ 616.0033+

21.73495+ V-2923I 2 .- 33P04 20.0 1.222



G.E.M.
FORCE

388.0130+ 5.000000+ .1000000+ .•002064 2013.5
.5732500+ .3453000+ .0522249+ 1.660150+ 133.0667+
.0288920+ 197.0499+ .6752946+ 19.84111+ .0020867+
5.818911+ 1.615811+ .5571528+ .0280807+ 40.0 1.009

389.0130+ 2.500000+ .1000000+ .002055 2013.5
.4294883+ .3076931+ .0011148- 1.395833+ 132.8318+
.0311276+ 197.3959+ .6729210+ 13.79764+ .0020956+
6.253742+ 1.740840+ .4165229+ .0301879+ 40.0 1.010

390.0130+ .0000000+ .1000000+ .002055 2013.5
.2461920+ .2696588+ .0724787- .9129760+ 132.7142+
.0333109+ 197.3959+ .6723252+ 7.390713+ .0020942+
6.702820+ 1.862946+ .2382555+ .0322371+ 40.0 1.008

391.0130+ 2.500000- .1000000+ .002049 2013.5
.1150094+ .2636759+ .1223972- .4361772+ 132.4787+
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TABULATED FORCE AND MWMENT DATA
FOR A CIRCULAR, ANNULAR JET
GROUND EFFECT MACHINE MODEL

with

A SLOT TO DIAMETER RATIO OF ONE PER CENT

AND A JET CONVERGENCE ANGLE OF 600

Key for Reading Following Data:

.1U! 11O. h/D p BP
CL CD CK L/D Vj

C4 Vo Vj/Vo A P
Q IL' C ' CM/CL
1/C A q P; Po
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TABULATED FORCE AND ISiNT DATA
FOR A CIRCULAR, ANNULAR JET
GROUND EFFECT MACHINE MODEL

with

A SLOT TO DIAMETER RATIO OF FIVZ PER CENT

AND A JET CONVERGENCE ANGLE OF 600

Key for Reading Following Data:
RUI., 1O. h/D p BP
Cr CD CM L/D Vi
C V Vj/Vo A P1
Q $Wj CL' C ' CN/CL

A q Hp
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P1.0 . 2.500000 .3500000+ .002112 2016.3.190481 .21182. .05A311f- .778921. .00115I+.000000. 1914.6 43+ .0000059+ 0000000. .000524..0000000. OO000000. lqo1i 93+ .0=0000+ . 91550000000+ 0000000. 40.0 1.000

ipo5.56. OOO00004- .350000+ .002099 2016.3
136 he ; I 9r :166177 .6217514& .

.Qc0341200 .OO735 0000000 .. 7(74538-
000000. 000000 40.0 1.000

iz206.036. 2.500000- .37)00000+ .002099 2016.3.008A851 .26&107+ .1391022- o0435302+ o001i65..0000000. 195.31:" W* .0005+ 0000000. .0020824..0000000. .0000000. .-0089851-. .0000000. 1 4J811 11 .0000000. 0000000. 40.0 1.0A)

113'10.05&g 2.500000- .3j30000 .002123 2016.3
.196550+1 97.630e22 i.6944 43 693 M080.

T' 7M 2- 7; 197+ 3572+;'20 .1325757-.
t; -7518 P-2 3+ 0.01.009

iml. 056. .0000000* .3C00O .00Z123 2016.3

.19673 97.630e2+. 1358150+ -39420 00202.i0.009484 2 77956+ .14339012. .1 439&6 .0c281.ro8299& 10.0 1.009

e I.. 2.500000. .,00000. .002123 2016.3
:54 7t * 852O7: :0934074 1.-?6& 125.+

f9.q91.5; P630 1.3ml 41. .01 053&t-2
0950+Tm 7+ 10.0 1.009

1ll3.56. 2.00000.o .3 00000. .002113 2016.3
4i577 P49367+ .0e"971+ lj1: 2. 1.714:10294o 322 :94294I. 4. 1 6. :0 51217 2.852120. . ~ 3869. .0916803. 021009.907459+ 4.1i0316+6 20.0 1.009



121 4.o56+ .0000000. .3500000+ .002111 2016.3

0013$-- 1 3( Y.:i,06. .;67*'+ 3.?1 1399. .0 -,' +

~K9~lI, 3. 14w 20.0 1.009

i.cY36. 2.500000- .3,500000+ .0021065 2016.3
033: 4 609 f.io-+ Y I 1 1+1 13? ,7149-+

E73E *y4,f 9 .. 709 .3261( Y

1*'r )3 93. 40 1.009

i7.o56. 2.000000. . 3F0000. .00-20889 2016.3
.'5E3514-I ro. .10124"g- 1055S4. 132.711T2

.)o' 0+67 + .4'5 .00?t1
~~~~ .(r633. 262+0

u -L r, -, ( 33 + 0.01.009

1 17.I. 7'.0000 C+ ODOOOOO+ .002088 2016.3
.31-49 *'l 5 . 76).ior, I'D" 1 .303556 13Y .71 42+

i * i'K ;69&. 3.3-13. :315- . .O?7 3-+
I+ li- ,4473l'V 40.0 1.009

.0000000.+ 23 00000+ .002073 2016.3

1'0 (770--0* 1.31l170C + 0'~

+ 3 40.0 1.009

1"1P3 .5jooooo- .300000+ .0270 2016.3

2 9 +6, + .~?'i I jr5 2.17'509. .0127

i?o1o,,6+ I .09'00+ .3'L50005. .027 2016.3.C

J.73-,09+ 40.0 1.048



G. E.- m
FORCF

I n5 -o6+ 2-500000- .3300000+ .002207 2022'.6
576102+ Y,52 X9+ .6F61- I 36. 296 32714.

-I .0090p'+ 1 7.-7133. .9?3321I. Ar. 6 .101 7?03-
1.030285. .C)936194 10.0 1.049

1,,26.056+ .O0000D. .3500000+ .002203 2022.6

.5563N3 .0537. 1 093 298.914+ 4

1.2934.a 13. 671 3356+? . 951F h+ .0380
1.0965. 735564. 10.0 1.049'

I 2 7.0 5r6, 2.500000+ .35j00000+ .002290 2022.6

1.019655+ .7032560. 20.0 1.049

1?-29.056. 2.00000. .00000+ .002183 2022.6

11 .37j56( 1.3-711)? .3517!34 .336190?. .O1624(3+
:'-oi)4T6i 1.09344+' 20.0 1.048

1?9. 000- .5000 .002183 2022.6
.6+ .300 9.0 .31531 13213 00523

1 677 3E.167 .00 1-315735+ 300-2570
"J .6)02 1 r.012' 3P. .,33!50 .33159027. .05996-
".01578'. 1.60667. 20.0 1.049

i 3o. a36. 2.500000. k000000. .002107 2022.6
.1351510. 3 -'057 3021- 1 .p13000113

1.600W.+ I.Z000000. 3 .152 31597+ .0000000.
000015 7f00000C)0.67 10.0 1.049

1;'31.0r56+ Pooooo5.00000 .00O 002203 2022.6
-135'150+ -P536734 OW512)- !*-001?.0000000+ 95F7536 .0011+ .002203
.0000000 .0000000 1.0?43 .00000 8277

0000000. 0000000. 10.01.0



G.C.M.
FORCE

1233.056 2.5000004, W1000004- .002200 2022 6
. 99e+ 1*55+ 10381- .2537512+ .001631K

.0000000. 95894 W Ie.8 000000D+ .0022M0.

.0000000. .000000 .01979111. .0000000. 2.176736-
0000000. 0000000. 10.06 1.000

1234.05&. 2.500000- -4000 .00"195 2022.6

.0000000. 135.T352+ .000000b. 0000000.021

.ooooooo. .OO0OODO. .0391226. .0000000. 3o2MM5
0000000. 000000. 20.0 1.000

1235.4 64 .0000000. 11000000 .002188 2022.6
.1 1025r47+ 2173705+ :0857036- o507211 .0001 138+
.0000000.+ 13.097700058+ 0000000 .00218984
00000+ .0 00 0 .1025147+ .0000000. T773238&
0000000. 0000000. 20.0 1.000

1236.056 2 0000. .IOOOO0 .002177 2022.6
____ 63o* ;65+ 087? 65792841 W001141+
.rO i6000 3 6. 7 : OO DB. 0000000. .0021777

.ooooo. .00000. .1636o38. .00000006, .2333392-
0000000# 0000000+ 20.0 1.000

1 o6+ 2.-5000000. .1100000 .002154 2022.6
.1943+00 .2393168+ .075k39 1pk o 001576

.000000+ 192.7563. .0000-w 0000+ ,.57-
.0000000. .0000000 .186893. .0000. 1036378-
0000000. 0000000. 40.0 1.000

1238.0o56+ .0000000. .1000000. .002140 2022.6

.0000000+ .wo+ 1004 .0000000. .809703-
0000000. O0000 40.0 1.000

1239.06 2.500000- .11000000. .002133 2022o6
-OM305 3 .2021372. .1148833 .1511318 .0001152+
.0000000. 8f" .000005. 000000 .00213113
.0000000. Mk035193. .00000 4.217;r9
0000000. 00000. 1.000

1243.o56. 2.500000- 4019~00.o .002171 2022.6
hij695+ .2W06559. .0Owk1& 1.550601+ 13962

:216270* 96.59272 1.1416271. 1.922251+ *00 M8+
10.V=20+ 30 103 .3411119. .17"203. .20w94-
1. 84+11 1:922251. 10.0 1.010



G.E.M.
FORCE

i24I4.o56.+ .000000+ .W000004 .002164 2022.6

.14'4924+002241.2185205+51o.57_3622. 224+ ..179336.
10 5.4386. 3o 4.0.,4.1794).5762a9+ 2 a+ -O.. 0 ??6 19736

1245. o56. 2.500000. .400000+ .002159 2Q22.6
.55463D5+ •3VA695. . 1o73- 1 .592192+ 1 39.0.3o&
.2185201 96.77011+ 1.44 1489. 2.539o31. .0020941+
10.54386. 3.057397+ •14553313+ .1793326. .oe56066-
14.576229. 2.539034* 10.0 1.01.0

126.o56. 2.50000. .4oooo. .002152 2022.6
.,4339059+ .3m 14039 :.2050265- 1.35 3. I,.9.

.1030123 137.1112 23.,96 -4635 .21217. .002089!
10. 77m5+ 2.91o848 •3933;Z6 .09339 . 47'513-
9.707572+ 4.212173. 20.0 1.009

124 o7.056 .0000000+ .1000000+ .002142 2022.6
.333D•45 1.209- 1. 33.o667• 1o"M7o, 37.3e151 :0 73.6 . .5" .002085310. 209286+ .3V331314b .o93,,35-
9.1704R 37.6&11 20.0 1.009

121. 056+ 2.500000- .*O00000+ .002142 2022,6
.333m10 .266•4269. .Ae8wl- 1 . 1 33 .o67,

.67424+ 137. I. .68763 3.1 8# 60020853.
io.f,,6. 1.3O.OM. , . i307317* .T. . 3  -0863525-
9. 4 1848 3.14878 1.o

1249.o56+ 2.500000- .1xooo 002 08 2022.6

. ,1. Oo !,,,7 002
3. i,35. 59+4. 37?. .3763311-

15.38333+o ?003722 . 40.0 1.010

25o. o56+ o.oooooo. . 4000000. .002102 2022.6
.319869- .26,570. -o7.7 67- 1.29053+. 140.12374

.0636036+ 195.197-+ 718215t. 5.029110* .002W1i09
12.19,-90 3.557090. .300741 .0591+ 237898-
15.72235+ 5.029110. 40.0 1.010

1251.o56. .,400000 .00. .02 2022.6
.36F3895+ - 0WO6713WTI 1:2 ~7. + 140.1931
.0617352. 19519T2. .TI,19. 5.9 .7245 .00 i
;I .3059 345250e- 031469693 .;5811456+ i2683po
16.19819. 5.967245+ 40.0 1.010



G.C.M.

125?.0 2.500000e .)40o0000. .. 002095 2022.6
3+ 391 61.28761& 303.751.

22.15W 6 Ii .l7724 .,9 .0 . .035M291,
3.1, 2.25906+. 40.0 1.0

13.056 .0000m00 .10OO. .002066 2022.6

125). 2.5000- .1ol .002086 2022.6

:3672257+. .. ',6,.M- 1.23P 3 0.7)
2551 + . .9653 7* -

3.13 1790154 40.0 1.050

1255.056. 2.50000o- . %oD0o. .00208 202.6
3- 73B9 31667 .0o8- 1.3+ 34.

589-19+1 215332P7 1.02 M-.3002Q989.

1554 + .3136 37 + .2602+ .068001-
3-83M23 40.0 1.050

1.2550056. 00 hO000 .002102 2022.6

102 T. 2-195333+ .0'5 0026§89+
2 21 ++ ,1.,10 . .0, 3'3.95, ,3315o .o6075 ..901+9 1.02665+ 20.0 1.049

056.O 2.50-000 .000 .002106 2024.6

;~7+ A 0572+722 04-542w 2.19T26 1.03.

r~w .. a02

21.73C3 13B06 .800, . 3 .8 .16M75+

2.01919. 1.5 6& 20. o 1.049

•17-" 2.500000. .)1100000.D .0021071.7"TO3+ .4464 .1416183+ 572738

2,0841 1.156313 20.0 1.049

1259.o 6+ P.00000. . OOOO0. .002107 2022L6

1.688681 .0 16. 53 2

,9722007. .ooT0+ a. o

0.0 1o22 1.0,



G.E.M.
FORCE

1260.056. 2.-500000- .110000004 .002109 202.*
469472o+ k3632+ .17117N I ;Oor3. 3015

.9611598+ 97.95. 3.07gt3 :4.32+ .000'91+

.I4~)4132+90076. .37175334

1261.o56. 2.5000004 .5000000+ .002150 2020.5
.22762. .!x)035'7+ .0167156- .9091937. .00011534.
.0000000. 970 .0000011+ 0000000+ .00212?3
-0000000+ . 0000004 .?27622F+ .0000000+ .0734356
0000000. 0000000. 10.0 i.000

125.5+ -00000004 50W~ W-o 0Z4 2020.5
125 -?3344I07+ .0563 35 v0001153.
.0000000+ 97.09164+ .00=011+ 000000+ .00212 +~3.0000000. .00000004 .07E24153+ .0000000. .9670266-
0000000. 0000000. 10.0 1. 000

1266.o56. 2.500000- .5000000.+ .024 2020.5
.0264+ .7022919+ -11235- 6 .0001134

.0000000 97. 1 =02+ .0000011+ 0O00000 .022 3+

.0000000+ .0000000. .014122614+ C0000C0+ 8.331225-
0000 0000000. 10.0 1.000

1267.056. P.500000- .50 ooooo .002127 2020.5
.01142 '6h1 .1514A843 .6865o66- .0771563. .0000115+
.0000000+ 137.93911+ .0000000. 0000000 .0021283
.0000000. .0000000. .0141226k1. .D0000 C(.080706
0000000. 000000. 20.0 1.000

12689. o56 .0000000. .5000000.+ .002123 2020.5'

.0000000+ 13B.063F4 .0000000. 0000000 .0021283.
0000000O+ .0000000+ .1 5II74 .0000000+ .399235 -

0000000. 0000000. 20.0 1.000

1269.056+ 2. 00000+ .5000000. 002118 2020.5

000ODO 13.1 1+ wwt 000000. .00212?3+
.000000. .2098397+ .0000000 .02854415-

00000. 00000 20.0 1.000

1270.06 P.500000. .5000000. .002099 2020.5
.2156 16. .23547074 b0891979- .91579W .0024
.0000000. 195.3100+ .000000+ O000000. 3
.0000000+ .0000000+ .21564126. .0000MO+00.6T7
0000000. 0000000. 40.0 1.000



G.E.M.
FORCE

1271 .0000000 5000000# .002088 2020.5
1275000 .2158125. .iO&859- 05109001g3
.0000oo0+ 95.8315+ .OOOO0D50OoD .0o212 3+.0o0000o0 .Q0000x. .12758--. .ooOOOo .84F7123-0000000+ 000ooo+ 40.0 1.000

1272 o. 1. 2.500000- .5000000. .002078 2020.5

.0000000. 212.8014?, :0001005+ 0000000. .002126S3+

.ooooOo0 .021%42+ .0000000 6.636760-
0000000+ 0000000. 40.0 1.000

1276.-056 2.500oo. .50ooo0. 002108 2020.51 .236823. .0912449- 17W5200 ,3.1840.
.21o46t .b 971T6 1.398?. 2.021923+ .020809.

io.4o2?O24  2St97+ .3649&. .139)167' .221164,,
4. o5+ 2.021923+ 10.0 1.009

1277. o. .0000000* .5000000. 0208 2020.5.4 _63T 297 .0014791+ 1.3?J745+ 133.5353+
,.o62 97,.96 . .36,,,0,4 ,, 7 . .0020692.

10.00~4. 2 7+77 .34= -I .1'5 33 .0035851.
5.077353 2 .o947)45+  10.0 1.009

1278.o56+ 2. 00000. 5000 .002108 2020.5
.15o~i6 . ~ 031M~7 1.142226 1 531

9Ot 1.3 2 7 6 *i4
5.077353+ 2.'92o'. 10.0 1.009

1279.056. 2.500000+ .50000DO* .002100 2020.5
.4531+ . 16 1:13348.333 12.Z 5

0.97r 2.7192 36= .0877852. •033596,+10.39143. :.21324 + 20. 1.008

1280.o5. .0000000* 5000 .002098 2020.5
A 65 011.2 2169 13 -789 +

471 .9244 960

9.58"+ 3 284 :32600 09291160 .0521195..
.75&3" 3. 20.0 1.009

1281.o56+ .500000- .5000000. .002098 2020.5

.1i 2 .09 106- 2, 3150
1.o 2,. ~,45 .o1509260.543 :, 20.0 1o09



G.E.M.
FORCE

128&.o56+ 2.50000o. .00000& 00207 2020.5
.?587711. ., 376,?+ .1 ,o91 ioo.6Q65.
.o0r49 09. 19).5144+ .715% . 3. 9%o. .000649+
1 2. 49790+ 3.,07 I. •2,429956+ .0 i9631. .40-99666-
1).40334+ 3. 9,o+ 40.0 1.010

1283. 056+ .0000000. •5000000. .002068 2020.5
31o Oe7. ?47i185+ . 50 - .op595 1 33.6y2

.05%5.7 19 .86o, 689197. 5.,2)W:, .0o26149+
h1 .,662+ 3.774891 .3501i .9'531i) •-6739-
17.o7-1 ),5.1 4t,, 40.0 1.009

,.81.06+ 2.500000. 50000001, .002059 2020.534t2A-' • ;7991 5,'+ :04803- 1.232616+ 133. 22+z•6577 + 197.2051. .6T 31 '* 6.07694&e+ D 9

.1. e -, * 3.17N277+ .326491. .0,37,.C'61 .1356W25-17. 1 t,.go (;-.o7-94t,+ 40.0 1. U09

128F.0o,6+ 2.500000+ .50 0000 .0020Q9 2019.1
•5903' •73303+ .0761790+ 1 .17131+ 301.3036

:531709 .1 6 3 3.06 9008. .61 3 46+ oo02o9i6+
2113929 1 .5117 .3)7W .1?42 l90302.

. 17 10.0 1.048

1289.056 .0000000 *50000@0 .002097 2019.1•5334909+ .410587+ .197&65 30 AM.eo.•399o3,. . 3.09102069+ 63299+ .02W3.
13. ,701 1..ol : .2676?. .UiO679. .089397-

1.007'rC4 • .37o299+ 10.0 1.049

1 ?'. O5C+ 2.500000- .5000000+ .002097 2019.1
.0 .r4 .33?Ii~1, -0717004-. 1.3414752+ 30 -&8+

;9T-3013+ 9 126369+ 3.1(op 69. .451f5091 0+0 23
1.1T( -7-+ 14 oiq86. .249320. .'~69 199

1.0O77 3)+ .l1 1,'91+ 10.0 1.049

1291.0 56+ 2.500000- .5000000. .002091 2019.1
.0 097. .3188665. .038038 8 1.2- 305..•49113 1. o67+ 2.193345 81276 .oDM

2.OO4L'83+ . 1977T 20.o 1.049



G.E M.
FORCE

12.?o0ooo .500Oo. .002087 2019.1

. 47 139.220?+ 2.164223+ ..0 '01 6
;I . ,. 1 3 .r 2416092+ j289017,
2.0 1+1 .686 9 i4g9 2).0 1.081. 048

1293.- ?.500000+ .5000000 . .002078 2019.1

05R + .4'203233+ 1:6 1& 3o4.55412+
13.99P,14+ •3377316+ .33127 .077693,q-+

2.0O1 4z3+ 1 .o1949"'+ 20. 0 1.049"

1294.056. 2.90000+ .SOOOO+ .002062 2019.1
40227. .37265054. .00 145- 1.5. 301 .0Ohm+

• 25o~ 93 1 7.091. 3+  .527414 1.872949. .OD?0945+
22.? 0 3 . 1.0191 .3750'24 ?002682? .0036555-
3.99330 + 1.S 72 9 t9 + 40.0 1.048

1295.056+ .0000000+ .5000000 .002053 2019.1
.?730024 -3354701&.5 .0ffto5Y 3D0360.

.2513077+ 197. . 1 .5 2470 ..0oo .20909
22. ,xir-)'i1 06 .3374810 .2008 .0431111-
3.979 181  1 .,0141 0+ 40.0 1.048

1296.o56. I.;OOOO- .500000 .00204 2019.1

.3665925+ .3012828+ 0543m4- 1.21672+ 301.30;6+

3.947645+ 1 b42717 74 40.0 1.048



TABULATED FORCE AND MMENT DATA
FOR A CIRCULAR, ANNULAR JET
GROUND EFFECT MACHINE MODEL

with

A SLOT TO DIAMETER RATIO OF FIVE PER CENT

AND A JET CONVERGENCE ANGLE OF 300

Key for Reading Following Data:

RUN NO. a h/D P BP
CL CD C1 L/D Vj
CI Vo Vj/Vo A P1
Q &Vj CL' C ' C/CL
1/CtL A q PH'o

February 1962
University of Wichita

Department of Engineering Research
Wichita, Kansas



G.E.M
FORCE

1297.053+ 2.500004 .50000004 02 2 2010.6
.2133946. .255)315+ .0032270 I543I+ .o0001126.o
.000000. 95 - "5 75+ .0000011 oooouoo+ .0022?21+
.0000000. .0000000. .2133963. .0000000+ .0151225+
OO000D0+ 0000000. 10-b .0 O00

.00000 .5000000. .002217 2010 6
.0)4197+ hl788- .I678900- .001127f1.

.0000000. 00000* o698+ 00 .3934352.
OOOC00000DD0100 .. 0

12".053 2.500000- .50000004 .002217 2010.6
.0355660 -.?o0-%"7+ .0718127- - 4 I.M5800'12 7+
.0000000. 95.53604 .0000011 0000+.0022179.
.0000000. .0000000. .0355660. .0000000+ 2.019137-
0000000. 0000000. 10.0 1 0

13)0.053. 2.500000- .5000000 .002207 2010.6
.6467?+ 193046 109ri- 22W4277+ .001 295+

.0000000. .0000000+ .0)426792. .0000000. 2.562021-
0000000. 0000000. 20.0 1.t)ON

13D.Oi4 .0000000. .5000000. .002203 2010.6

.0000000. ' .1)45820&4 .00000000 .596P1A&
0000000+ 0000000. 20.0 1. U00

13)?.053+ 2.500000. .5000G0+0 .002200 2010.6
.2205095. .2i.'7445 .06470193- .9O8)4Ol7+ .0001131-t
.0000000. 1 35.66. .00d0O0& 0000000 .02O13+
.OOO .0000000 .00 0 0.2205095+ . 000000+ .2132?3)14-
00000000000 20.0 1.000

13D3.053+ 2.500000+ .5000000+ .'002175 2010 6
.2210337+ .2 3 W20)432op 001
.0000000. 191.90 .000=05+ .uuo c
.0000000+ .0OO00c* .2210337+ .0000000+ .3992056..
0000000. 0000000. 40.0 1.000

13014.03 0000000* .500D000. 002164 2010.6
13V79+ 21Y484 oa~g Ai3902+ .00011+

.0000000+ OOoOO 0129900.373

(XX000eO 00000 40.0 .* joo



G.[ .1

FORCE

13D5.053+ 2.500000- .5000000+ .002157 2010M6•0377374 .264,2740+ .1t254"49- 18734 .ooo 114
.OOOO 19e.7911 + **S3 .00010600,+
.OOoo0 .0000000+ .0377374 .0000000. 3.323618-
ooooo 0000000.+ 4.0 1.000

13)9.053+ 2.500000- .5000000. .002188 2010.6
72077 • .27513I7+ .0992109- 1. 1%93. 130.9375+

.211 4 jZ1+ 96.15,11+ 1. 6 1577+ 1.i5 677 .001 409
10.6U177+ 2.988797+ .2700755+ • 7)&6o , .180o8i-4. 72720+ 1• 546771.. 10.0 1.009

1310.0 5+ .+OOOOOD .5000000+ .002188 2010.6.448 4+, .275737 +  .oo7 i .6,,-[',3+ 131 .0567+
.211 T-4,4+ 96.1 ' 1+ 0,16+ 2,6187. .O0?1377+10.6774.+ 2.991"13+ ,3W273+ .174736. 1675312-4. 72'901+ 2 11A874 10.0 1.009

1311.0-53 2.500000+ .500000-0 .002186 00,7 8

•3P 913+ .27573D7+ .1e1io8- 1.139097+ 1 +.1+

5.101359+ 1.605"+ 10.0 1.008

1312.0 . 2.500o000 .. 00000 .002173 1007.82.14 5 2865+ : 60- 10 .,7, .

.0t 36.4827+ .9113576+ .5653 .00 & .'
11.11h0037+ 3.0 3013+ :2)474711+ .9317+ .6039538-9.378317+ 2.68333+ 20.0 1.009

1313 Oi .0000000+ .5 00000+ .002168 2007.8
.3556606 .2476193 :09736' 7- 1.2I~1601- 131-411374.h161;oq+ 136.60+ ,9619676.. 345.,ul4.
11.76h1i6. 3.28126+. .3186577+ .10%0397+ .2735886-
86h11709+ 3.o815+ 20.0 1.009
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TABULATED FORCE AND MMNT DATA
FOR A CIRCULAR, ANNULAR JET
GROUND EFFECT MACHINE MODEL

with

*

A SLOT TO DIAMETER RATIO OF FIVE PER CENT

AND A JET CONVERGENCE ANGLE OF 00

Key for Reading Following Data:

RUN a h/D P BP

CL CD CM L/D Vj
CL V0  Vj/Vo C,/cp P1
Q V j CL' C q PM/Po

February 1962
University of Wichita

Department of Engineering Research
Wichita, Kansas



TABULATED FORCE AND WIWENT DATA
FOR A CIRCULAR, ANNULAR JET
GROUND EFFECT MACHINE MODEL

with

A SLOT TO DIAMETER RATIO OF FIVE PER CENT

AND A JET CONVERGENCE ANGLE OF 00

Key for Reading Following Data:
I RUN Nu. CL h/D P BP

CL CD Cm L/D Vj
C V0  Vj/Vo Cj/C A  P1
Q iVj CL' Cg q PM/Po

February 1962
University of Wichita

Department of Engineering Research
Wichita, Kansas



G.E M.
FORCE

i66&.05o 2.500000. .5000000* .002292 2031.8• 3 7360 .25.003 ont21- .o13330 011135

.0oo0oo. .0000000. .2347360 .0000000 . 1. 1.000

'. 1o3p. .0000000+ .51000 .002290 2031.8

.2300575-4 .5565W+ .0011145+
.o000 93 .000011 0000000+ .0022933+
.0000000+ O .1280378. .0OOO0o00 10.0 1.000

11;70.050, 2.50000- .500-00 .002285 2031.8
.0569057+ .A13 . 11009- .2607764+ .0111567
.oooooo 94.o4? .0001136+ 0000000 .00L:229
.0000000 .oooo0 .0569057+ .0000000 10.0 1.000

14371.00. 2.500000- .5000000 .002278 2031.8
.o391i-26 .195379+ :1396286- 2.=o,00 .
.00000004 133.259t* .0000083+O+ .02261
.0000000 .00010000. .039122. .00oo 20.0 1.000

- 672.050 .0000000, .,000000. .002272 2031.8

" .1 7" .;'.0000 i .15o089.o,5+/
. 500o .0 00.00000 20.0 1.000

i 0000 2OO.0316 2031.8

.0011'10..0000000. 41 022670.91

.0000, .U0000 • 3 Tc .0000000, 20.0 1.000

16) 2. 0. .o00. .0026 2031.8

.o8 ++. .09.6187- ,.o10 , .001,103

.00000004 1&.93 U.- 37+ 0000000' .002,T6.

.0000000. ooooooo0 2,Ooo0 o 40.0 1.000

1674.050, .000000 .002231 2031.8
.1197cDt .9 :ooong00W+9 . 024

.0000000. .240W09+ . 43"/17 .ooooooo 40.0 1.000

1676.05o' 2-50000-- .5000000s, 0221 2031.8

1 V 1 "11979 .6o2 .o.

.00000o O .o1040 .o37137+ .0000000 40.0 1.000



G.E.M.
FORCE

1680. 00 2 oDo0- 000 002274 2QO1.8.3 j- 0o, 0o~71+ 1:4o4+ 1-07

1.138701+ .0022291+

12. 39895+ 3.75%637+ .81oo5 .20968a 10.0 1.010

1,2810 .050OO000. .5000000. .002272 2031.8196795o+ .2oo, 1 47456 1. 0,181 i 6.o~o3+

12.170034 3.676163. .333)2s+ .206T47o3 10.0 1.010

7.o~* 2.500o00 .5000000. .00%267 2031.8

+ I51 ;002 476 1.651+ 1
• ,o • 7"r 5 .o 65+ .95 '

i .9Wo&35+ 3.595009 .fi.730, .2 12 10.0 1.010

1,,83.oJD+ 2 .5000000o .002244 2031.8
.387f~b 00 0U34 0367l53- 1.&5)4 36.3114

.1301391+ . .151 .1 .002211

1'.21)53+ 3.-83?8. 34?967q .1153097+ 20.0 1.010

1;,!, .0000000.- 500000 .002240 2031.8

.316-;379+ .4675 07411$4j1 1 2H a7+ 136.314136
136. 317+ 1341++ 1.0141. ,+ 2.3'1821+  .0022110,

1 60. 3.V5.363+ .278561,+ .1 199752 20.0 1.010

1635. o5o+ 2.50000- 500 000 .002240 2031.8
* 'Y' !2926+ .2171742i+ :09413r,- 1 .- 8235+ 129.4~191+

.1223( 1311 .1081. .96)43700+ 1 .338171+ ob022o694.

12. o5-4 3.3o9.og * 1 475B& 20.0 1.009

1, 6(.050 2.500000- .5000000+ .002212 2031.8
.6540,5 1,-9.49864

.15.,+ . " 4332j .6 :-,5+ '079

.7 23;<,+ + 90.,7c, .11133 .o4 A -1 40.0 1.009

167.050+ .0000000+ . .002205 2031.8

.071 1)71 35+ ..;67' 34 3. 1 00" +
4.. C >9 14.02i 97 .5 .060869. 40.0 1.009

I iV.050+ 2 .O'0000+ .500,0000 002194 2031.8

*3.6(7. 3-1o677 .3'1 .o,,,' 40.0 1.09



G.E.M.
FORCE

1689.050+ 2.500000+ .5000000 .002187 2031.8
3s1,7t -3D7P6-7. op5gj-*- 1:163V'37+ 299.7199+

gob+ 9a2,+ 1.00210j 4+
2.9159+ 40.0 1.049

1690.050+ .0000000+ .5o000+ 0 .083 2031.8

T36 1.568637+ .0021133+
293535+ 17.2661'+ .2142032+ $2359039+ 40.0 1.049

1691 . 0+ 2.500000- .5000000+ .002180 2031.8
.21-:o7. .o799+ . .'32 3oi.o67+4.

.~31TJ81+ 1 91.1l l:70011+ )6103+ .025.
21.10 47+ 17.6613. .1133U .2101069+ 40.0 1.049

169e.050+ 2.00000- .5000000+ .002194 2031.8.252,5 190+ .36WT;9 . .o3,264 3- • ? ? ,Y 30. 337*

1,7 :.1919 - .W21 W9.
1 .. . j69o0. •37,io5. 20.0 1.049

1693,o5. .000000. .50000+00 .00,2199 .031.8
03 lt7+ 3 30V5301"152- 296-7515+

•59101?2+ 1 39.763 .0184 -155?+ .21e26+
25.01871+ 16.70039+ .2190727+ •.371 0g3 20.0 1.048

1694.05D+ 2.500o0. .500 0 .002203 2031.8
.416vi0 w17+ .ol?1810- 1.16816* 298.21 6+

.*81196+ 1 37.?62i+ 2.16176. .71730)). .0021 6 9
25.3-113. 6.39259 .263360 *  .36713654 20.0 1.048

1699.050+ 2.500000. .500000. .002210 2031.8
i.1 2I7 M0 3(.1 '0 .52169,

2i 1921-4 16.I234i .20T21 5& .5375995* 10.0 1.049

1696.oo* .oo000 .500oo. .002210 2031.8
.317.7. .09327- .9.305!3. 20.2156.

A ;&94 3.117930 .27'IV),J* -00217034-.6. .47n277+ .53 !!&T 10.0 1.048

7 ,.500000 .5000004 .002212 2031.8
. :'+ • 787 1 . .011P.8 • "/85553P 300. 75.

.9?731+ 9.( 1& .11009'01 .20V.- ? .01.T04



G.C.M.
FORCE

1701 . 0* 2.500000* .1000000. .002242 2029 7
.22050954 .25T123I+ OI01(2- .85760e9+ loom 124.
.0000000* 9.9956& .0r#001 . 0000000 .0o22432+
.00(0000 .0000000+ .22050954 .0000000+ 10.0 1.000

170 .0504 .0000000+ .10000,0 .002238 2029.7
.1351510+ .22836594 .0599*3- .5918177 .0001 127+
.0000000+ 95-05b+ .0000011+ 0000000+ .OD22 3904
.0000000+ .0000000+ .1351510 .0000000+ 10.0 1.000

1703.05 . 2.500000- .24000000+ .002233 2029.7
•0o9794+ . .201334. .0970079- .243501+ .oM 128+
.0000000 95.175Y43 .AD=011 0000000. .00223 8
.0000000+ .0000000+ .O m499 .O00o0 10.0 1.000

17024- 2.500000- .240000oO .002223 2029.7

.0000000+ .0000000 .04623 & .0000000 20.0 1.000

I -o0j.05 .000D000. .I00000+ .002214 2029.7
.103X09- .6761oi0 24+ .00 49.

00000# 135.11 I#X00O000+ 0000000. .w I0? ab
.ooooooo .60006.0 ..480,000 20.0 1.o0

.7o6.050. 2.ooo .24oo0000 .002214 2029.7
.oo418J49?* .441431+ .68054- .94166 .oooo49

.00000+ 135.-119I4+ Oooo0O+ U000000. .0022180+
.0000000+ .00000 .24189,+ .0000000+ 20.0 1.000

1707.050+ 2.000o0+ .2400000+ .002191 2029.7
.ooo 115+ o675439-. .0021931

.0 0000#+lu.+ :OOOS 0000000+ Z009139+
.0000.00. 000 .21619eb0 .000000oW 40.0 1.000

1708.050+ .000000 .24000,+ .002184 2029.7
.1';59174 + 1 o? .1o~1 F- .6,;785& .00011)41
.0000o, 191 .525o .0000 . 0000000+ .0021j .
.0000000* .000D000 .14155587+ .0000000+ 40.0 1.000



FORCE

1o.05ow 2.500000- .4o00000+ .002177 2029.7

.00000, + nDOOD+ 0010000• ooCMx. W0000,+ •.1)00T00 3+ .0021(0. 4.0 1.000

1713.o . 2.50D0- .000ooo .002215 2029.7• 34F ,7'4 . 3 3.411 o:,2- 1.4 7177 136.947,,

1 -183.4+ .0 9 . 13.+ 10.0 1.010

171400D+ .000000 .hoooo. .002210 2029.7

2 T 1 00000 1.N012591. 14. 6

.,'7oI '..3 . * 194 79+ 1 . , .O3'604,I :. ,10 , 3. I 3 t4. .319715. ..1 6 91+ 0.0 1.011

71.0r 2._500+0 .1100000 .002200 2029.7

715er31 .02(.i .(,29NA 137.32601.1,o3oy..&1, 1.1o7+ .o l ..,Q. 2 .3W,22e . o,

1X.?864 3.713 1,7. .43G7,'o ."73 59Z 20.0 1.010

1716.050 2.50 .1100000 .002100 2029.7

6513. Zc+ .0197+9- 1 3110( 9W+19

.13P 1 378( 3.r63 . • (0185T9 .tI0170 20.0 1.010

1 8.?.0+ 3. _31t+ .357"+ .1t397 20.0 1.00

1718 •0""4 2.50000.- .'IS000COO. .002166 2029.7

27.7+ 31.73. .1:ko17 9. .0'-,3e3T 40.0 1.009
170.05h. .00000.. 1000004 .002209 2029.7
•1 T, 7 5 .13- .2 9kk 137.32600-

-o31 IF,,8 .r + 2 T 'o .33 + or 1763

.07717#+ 1.71311F94 20.027P .ov 1 -01t'/).Ofl .00040 . .400000 .002191 2029.7

1718050 2.5no-1 13."9

OIakoa



G.E.M.

1 21.0504 2.50000. °]l.00000, .002150 2029.7

;J I ,jC..07914+ 40.0 1.011

1722.O ?.500# . o0W)O0 .002143 2029.7
.3777 6. • • 31Fftz+ .097- 1 -1 E3719+ 30.0¢I4

19. ' .002 5m1+
:. . •o37I-0 • '3o'? 4, 40.0 1.049

1723.050 .00000001 . o00000. .002141 2029.7. -. , 0. .381 F*7- .92 6+ 3.6817*

172)64,14+ Z000 0213 W2029.7
. I T + 3 6 1. r2 . 7 1+3-.I+ 36 40.0 1.049

172.. 2.g .0C0060 .002136 2029.7

.2 7622& .3110,1+ .00' 4 .72,218+ 3 ,

.oo, t, I.1 ,(& .;635;,+ .3'TT . 0.0 1.048

1 .T.5. 2.00.- .0oacoo .002151 2029.7
1.766V) 3M'00 .o . ,"31.29P61

7. . Yl7* .1,17 I 3+77 Ir T-)T520.0 1.049

S6.o2- .00000, . 00Ow0. .002160 2029.7

P.. - 24,C 1, .27r-543 20.0 1.050

1721.050+ Z.5000 . IO00CA0O. .002160 2029.7

- MM3Q~. .99 o7169#& 140702+ 303.2115

:(. " . 3. .00,oi3i
.RO..3oO1 . .3 T'7 O '4 20.0 1.049

17305D+ 2.500000- .4ooowo. .00218 2026.2

S33 0 I. • 3503+ .0073&01. 9M2+ 32.511+

*I 2'. dO, I 16.10,'+1* .o,3v7"mI. .5I036 1j* 10.0 1.049



1733.050+ 2.500000+ .4000000+ .002184 2026.2

.4481324+ .4076755+ .0499025+ 1.09237. 304.6206.

1.163156+ 96.23687+ 3.167401. .3852725. .0021031+

25.63402U 16.43381, .2071659+ .5377126. 10.0 1.049

1734.W. 2.5000 .,,goso. 002197 2026.2
174 79 237y94 N' 3750t 0011

kaxo0o1+* O00DO00+ .00'1977+

.'OCX'I J00,( 33(35u3+ .0OCOD(+ 10.0 1.000

15Q+ .00000004 .3 00000e1 .002197 2026.2
.1k7 A ~~3 0Y53- 651 .0001137+

c ~~ .0060011+ 00000004 .0021977+
cuOO00,X)C : .11Z >"+ O00OflMCI+ 10.0 1.000

1736--9 2.500000- .35000004 .002193 2026.2
-2 .1) C) :0753 137- .1293&)- 2- Om 013§+

Y)001 OOOC4 02~ 1.000
.'j0(,2KO+ .C0(Oojoc+ (VCW -Yj- .00(0000)(+0.

1737.050+ 2. 500000- .35000000 .002183 2026.2
.0000000+ 0 1300'- OO+ i0000 .0014o

1 ..0- Coco, UO000C04 .0021855-+

Couo+.000000G. 20.0 1.000

17.00 .0000 .5000 .002180 2026.2

~ .- : £+ .c20c0~' ooooaO. .0o181 54
CC ~A0' + .G00A0+ . OC'.+ 0000+ 20.0 1.000

I7~.54- :)0O4OO .3'jooC0O0 .002176 2026.2
73C7 1 .924078114+ .0112

1~ .3L+ .03000u(+ oOODOD. .0OCI 100
,,-IC(' Mkk)OCC+RI .0

~24~o5. ~ 000e .'j0C00 .046 2026.2
1.co00+ 1 jDO + :350-+ 0000 00621149+

MO( mO 0mrX .0C+ 40.0 1.000

1724.oj .000000O. Y3)OO0( 0O, 19 2026.2
.1 ~ ~ ~ 1 7)~7 . 3'iW 1B0- .5'h.0001151+

.oC0~ 3.;0+ .000300+ 0000000.+ .001412C
.1 OO.0(0000 40.0 1.000



174" rSO' 2 1+000 WOQO' O1o0011 026.2

.0(1Y1(COCO+ .00000004. .01071+ .OOO0WO+ 40.0 1.000

1746.00 -O;, .5O000- .3tOOOOO. .02 2026.9
.- ,*3 Z+ 53M32 "I 0170- .037'3+ i34.9110.

21i33 4 + 1 y' 1'3+3 *j. 00'r!533.
3 t1.+3.) -+ ,-0-170+ .1144+ 10.0 1.010

lj4WcE)+ -00000+4 .3,OPOOoo. .002278 2026.9

- 1~3'1 1+ n.t.4 *?4 E4
V.t. +io'. *3oz36+ W.0 1.010

z~.oooo. 3-MO04 .002273 2026.9

3.4- .3+ 111 3 )+ .1)722 .+ 10.0 1.010

17).5N c0ooo,* .3300000 .002266 2026.9
.77 Ci'r33 - 3 r

3.~7+ .37677-,.4 .1173533. 20.0 1.010

17flO0O1+ .0OOOC .3500004 .0DO+ 2026.9
* ~~'' + J &7~ .;1 ~*~J 129m, ILIU

1 .tj)+ 3.3,?37+ . ?31&6-1:+ VII? 116 20.0 1.010

IT109+ 2.500000 POMO .002257 202,6.9

13. 1)33,+ k-.OODI~k7-+ .1 )6271!4 .t'401+ 20.0 1.010

~ ~wiO00e .3000O. .2292026.9

.1171>.1;$C4t+ . A(3.. .1 '4 lml
+ -73(0439 40.0 1.010

.oooooo+ .00) 3..()0O .00221* 2026.9
.u.~~~3a55, + . c100rboo~+

I+ 4 0, 7-5:3+ .,::6300+: .q 07,7400 100



G.E.M.
FORCE

1"1. ?.500000+ .5000000 .002206 2026.9
• 35o ."611117+ .79737e- 1 . 31. 133A.30o+
07P)54 • o7112157 . 2.
13.51676+ 4.087 92i .315261+ . 114. 1.010

175 0.50+ . 5o00004+ .3500000+ .002200 2026.9
406670 . i . 0765g6- 1.307200

.3110737+ i. 102+& 0+ 17.088+ .3110 737+ •.440 40.0 1.049

76.o '.0000ooOO . 30000 .002197 2026.9
.-, ;888896+ r' I01 - 1 .o?637 -9.65+

* 3127562. 1 u. 9337 I .56)98+ .82 J? . 01004
6.7o16 1+ 17.491i 6+ . 25867+-, . 3 i9+ " .049

1757.050+ ?.900000- .30000 .002192 2026.9

.203D6C . 61+ IL38 733- .13445+ 293.901 44. 03151+ I'W.1 ' . 3 7+  .021918+

27. 317. 11.91552+ .1'3795C .2 2617+ 40.0 1.049

17 '58.0+. ?.zo0oooo- .3ooo0o+ .002219 2026.9
0 V + .3019505+ .Y:-56197- ."M0563+ 2r7.1O00..6o79 o If 072T 2. 01547., • f'T+ .0121784

R6.51 3Z 17.5"n ;. ., o~o+ :37979 20.0o 1.048

1759.0 0 .0000000* .f00000* .002221 2026.9
* ~1. .6• 87 .o?966o- .- 13391+ 3OM.5at

45911i.61+ '.227016+ .9594+ .0C021
26.0560. 9I.;.99+ ..- 3'01293 20.0 1.049

1. 7 0 '.0000O+ .3 000004. .002219 2026.9

• 6o81, • o~' 42534- 1 .';38767 3oo.523
059g-4(5+ 1.729+ '?241926+. .~86. .i1~~
25. 12+ 1 .83700+ .,?Qi123+ .3733733+ 20.0 1.049

1761.050 2.'900000+ . o0000 .002221 2026.9
.117 73 4o9839+. , 96893- 1 349110+ ;!98.21 6.

25.44-,43+ 1,0.:4111 + • '33910+ .,?7369 10.0 1.048

1762.05o. .ooo00001 .3',000+ .002226 2026.9
.35566o6+ .3i6i 9+ .70737 - .'',1 7502 300.52T3+
e5im~c+ • 2665+ • 1526+ ., 1, P + 1.00.16019

2 ~ 8633.. .1 t?277. .',,L38692+ 10.0 1. 049'



GoE.M.

FORCE

173.o;o+ n.0oo- .3500000 Q02226 2026.9
L,6 + Y33 4,1 *Oe1 ,700- T-97* 300-79T)+

1.o95 + )53, 6 ) 3155 4 T .21751 lll+ .0021 6P7+
26.77'+ -7.0)0+ .119q2E . 10.0 1.049

o' .500004. ..000+ o002260 2029.0

+ :04069 1~ .78170P'.. .000112 +
.00000c,- )14.6)6,1 + .0000O1 I+ 00000 + .0025o96+
.OOOOOcu+ .000000+ .20o6Z'1+ .00000o+ 10.0 1.000

1768.00+ .0000000 .(00D00+ .002255 2029.0
.1779303+ .2368-p3. •0o591IK- .7)-089(9. .O01123+
.0000000 + f)4.7,4{6 , .OOODOII 00000m+ 00n5 . 53+
.000000C4 .ooooo+ .1Ti)'3. .0000000 10.0 1.000

1769.oD+ 1. )00o0o- .3000a0+ .002248 2029.0
.00-'11 + .I"Q l,+ . 6853 - .03-8517+ .000112h+
0,000U+ o4. "Z'.70.+ .0000011 + 0000000+ .00' o10+

.000000 .0000000+ .007113+ .0000000+ 10.0 1.000

1770.0S+ P., n000 .30rOcxO+ .002237 2029.0

.00000u+ 134.50, .000Do + 000000(+ .00,. '+

.0000000. .OOOOOO+ .0284526+ .0000000+ 20.0 1.000

1771.0?+ .O0000lO+ .3000000+ .002232 2029.0
12. .2.1+ .21599". .67165o- .64.19879+ ODOII8+
.000000u+ ;34.735,# .000000* o000000+ .0022340+
.000000 + .00oooO+ .14,-264+ .0000000+ 20.0 1.000

1772.050+ .0 , .00003000000+ .002228 2029.0
.. 2-4951o2 .. 0 ,&3- .8980214 .00011.+

* .oo0 , 0-,0 13 .76r_.4 .0 ooooo+ 0000000+ .0oov2
.000000,)+ .0000000+ .22h 06Q .0000OOO+ 20.0 1.000

1773.0501 ?.,0000+ .3000000+ .002190 2029.0
•2354oo,9+ .2500006+ .o7 , 5)- .9o 3 + .00011 ,3,-

. 0O0000. 191.21J,+ 000000s 0000000 .W2l+6+

.o0oo 0 .000000o+ -35409t.o .00000000 40.0 1.000

177,.050+ .00000004 .3000(D0 .002183 2029.0
.1 ,4+' .2277783+ .106345- .62358,- .0001141+
.O000000+ 191 .571"+ .000000,-+ 000000+ .0021845+
. 00 .000000 .114I 191/+ .00G00004 40.0 1.000



G.E.M.
FORCE

17T. 0+ ?. oooo- .3'Ofooc* .002179 2029.0
.0107;1+ 1 .1184 I .0Y3 - 000000" .T0014

.0O0O00+ .0000000+ .0107821+ OooOo+ 40.0 1.000

17"9.050. ?.50M0- .3onOr6+ .002220 2026.2
S-.265811+ .5o719(6 1. ,774+ 1 .-'(1471,

2.153e+ 3•647 -*0 .2939901+ .o51 3+ 10.0 1.010

17 0o05o+ .0oovzmo+ .3o(nmoor .002218 2026.2
•481y4+ .29095+ .'1 o+ 10,. i T i
•I 9 21 1 I3359(* 1.7310504 . o C 1.1
12.2172/7+ 3. 657= ; 3-597173+ .2056423 10.0 1.010

17 " .oY+ P.00(00+ 33,0ooM+ .002218 2026.2
. T9 •395 7+ .5 .T3?+ .-0

;1164,902+- 3-0 3 .449901 .1979711+ 10.0 1.010

17Z.o5+ ?.0oo0O+ . Yo0(4 .002210 2026.2
61 Y43z+ .203361. . -)1 .- I' 2o7+ 1 .' i7',+

.12914)94 1 012V&+ 1-01269 &iil+ -014
12.225)6T 3.579ob+ •39677 1+ .11 0 + 20.0 1.010

17I' 505 + .o00000+ .0oo( O)+ .002205 2026.2

:36-D+ .26,1197~ (~~ 1 - -": 71 - 130.1001+
.1256271+ 135.356 .90161+ 2.q1137o • 00218t45+
12.510100 3.55551"+ X 5387e+ .li17691+ 20.0 1.009

176 .050+ P. 0ooo- .30,,( .002203 2026.2
.-59i 32 "+.L15 07It 371- 1.077071+ .Z21

.11W35 304 -961152'yo 1.9 002180',+
0288+ 3.727 .229424 .11863 20.0 1.009

17Cri .0I'+ ? .:0'0000- .30o,,o , .00218 7 2026.2

3. .00C- 40.0 1.009

1786.050+ .0000000+ .3000000+ .002167 2026.2

.7261622+ .2423083+ .07836I4- 1.090190+ 136.9475+
.0768081+ 192.2154. .7124fl9+ 3.439249+ .0021622+
14.37322+ 4.295559+ .2153197+ .0713294+ 40.0 1.010U7600 0000 U3000 A026 2.2
13. 37239 3 974 0.0 1.010



GEM
FORCE

17;1 .o 2.50000- 01.* .002219 2024.8

3 :1 7+ 7490- 1.121338. 30e .-1445+
. 27+ 95465 3143.28211730 .00211413+

2 q ~ .4635 .1651 + 1M +1. 1 4
.395,9+ 17.07773• .15. 10

1.092 -05 .O00000+ 0 .3000000 .002219 2024.8

24.31863 .0216953- 1.319222+ 302.6817.
12. 635+  31559+ . 35I0o9 .0021322+

25.9250e+ 1.73209+ . 0201+ •54121807+ 1U. 0 1.049

1793. 9P 2.500000+ .3o000000 .002217 2024.8

•.5192".326831+ .09 127 1.2181m. 30e.11132+

1.1.55603+ 3.1 773 .4568228+ .0021353+
2)U6.8987+ 1.05983+ .2.3232? .53198 . 10.0 1.049

179 .050+ 2.500000+ P0000 .0022Q3 2024.8

.3603107 .088t16i- 1.322E0 3ce.6817.
.5921 1+ 135.5235+  2.2332115 5 .86 3 .00213154
25.93392+ 16.732094 .2993373 .3719122+ 20.0 1.049

I.

1795-.050 .0000000+ .30000 .002196 2024.8

.3522172+ .3205581 + .06400379- 1.1205994 ae.6Bi7.

59t7873+ 135-7761+ 2.229270 .59990794 .0021315+
26.22531+ 16.99eoog .221o0 .37€5259, 20.0 1.049

1796.0o5+ 2.500000-_ .M300000 .002196 2024.8
.2667454 .293925+ .30886 300.353
.6073852. 135.7761* 2.212122* .11391701+ .0021330+
2W.7971+ 17.1 6305 .165919+ , .•37787164 20.0 1.048

1797.050+ 2.00000- .30090-00 .002180 2024.8

.2210337+ . 282o .6o467T I 3.e-7

.3176724+ 191. 125. 1.57 .60021314
27. 4982+ 17.766104 .1 77i65 , 40.0 1.049

1798-.050+ .OO0000 .3000D0. .002157 2024.8
.3216669. .2948725+ 0434- 1.0907+ 300.6195

192.6211+ 1.661. 100529417+ .D21270+

17.08490. .2A"3952+ .230052+ 40.0 1.048

19.050+ 2.500000. .300000 09150 2024.8
1 676t3 .3162101+ 1058m-7- 1 • 3" 303.2179+

.7)y167+  192.09768 1.57126b+ . 117175 0 0212
1 17.3257+ •3338166+ .235551 40.0 1.049



G.C.M.
FORCE

8DO. 050+ 2.-500000. .2500000. .002195 2024.8
.2276228 .27065 ~ .0068920 .84i1004i1+ .00011 &*
.00. .0000011. 9032toool 000000 .00219 +
.0000000. .0000000 .2276228+ .0000000+ 10.0 1.000

i8o1.050. .0000000+ .2500000. .002195 2024.8

.0000000. 96.013244. .0000011+ 0000000+ .0021 u

.0000000+ .0000000+ .11381114 .0000000+ 10.0 1.000

1802.05D+ 2.500000- .2500000. .002195 2024.8
.00"N+~z .2080667+ .1376129- .136714&6 .0001137+
.0000000+ 96.0124 .0000011+ 0000000. .0021 9U+
.0000000. .0o0o00o. 0e814528+ .ooooooo. 10.0 1.000

1803.050+ 2.500000- .2500000. .002191 2024.8

.00032. 10 * :1370- 10584. .0w138.
.0071132+ 135964+ .56o 000000 .0021921+
.0000000. .0000000. .0071132+ .0000000+ 20.0 1.000

18014.050+ .0000000+ .2500000+ .002186 2024.8
.14~22(A2+ 291 0M2- -314+ .01

.0000000+ OOOO000026420OOODO 20.0 1.000

1805.00 2.50D000 .2500000. .002186 2024.8

.0000000. .0000 231179k+. .0000000. 20.0 1.000

1806.050. 2.500000. :XOD00. .002161 2024.8
.2390039+ .2529921.92 -9147090. .00011415+
.0000000. g 19.4690. .0005+ 0000000. .0021 6146
.0000000. .0000000. -23900r9. .0000000+ 40.0 1.000

18070. .0000000+ .2500000. .002154 2024.8
.1 7-50+7 .235043 .0959106- .61928148. 0011

.0000000. 192.8211. + 0000005+ 0000000+ .0021561+

.0000000+ .0000000+ .1 455587+ .ooooooo. 40.0 1.000

1W08050+ 2.500000- .2500000w .002145 2024.8
.00179706 .2153851+ .1323599- W0834P~ .00011149+
.0000000+ 193.1727+ .00000D5+ 0000000. .00211482+
.OO0oODO. .00O00O00 .0017970+ .0000000. 40.0 1.000



G.E.M.
FORCE

1812.050+ 2.500W00- r)00000 -  I: 2019.8

gb.1*1+ I- 27 1-43839+ . 017O
12.24I797+ 3.647303+ .293992 .20518Ol 10.0 1.010

1813050 0D00 oQ02191 2Q19.8
i7381.+. .512O5 .37.199-9

.2583?16 96.12501+ i.42991 I.900001 .0021632.
12.2:i43j. 3.649733+ -390052 z.52906+ 10.0 1.010

1814.050 2.500000. 2500000 .002186 2019.8
Z .71403917. 05 137.5M.

9 101O ., 87+ 2.3231 7+ .0021593*
ii.61963+ 3.1160a .i4570923+ .1977 10.0 1.010

1815.o5g 2.500000 .2500000. .002167 2019.8

.4691~&. .311047 .e67073- 1 .143534* 137-577+
.1291278. 13-05 1.,063o-. 3.60m71 .0021505+
12. 2 71+ 3.64:501+ .1..6330+ .11143607+ 20.0 1.010

1816.05. .000(00 .2500000+ .002.,67 201.89
.34%854714+ LI40391+ .05 207- 1 :271a9 .002I5AN
.1225 28. 136. 7055+ .95E611+ 2.J. .00157
12.275+ 3. W".30. .31o5m2+ .109153j,. 20.0 1.009

1817.050 2.500000- .2500000+ .002,60 2019.8
.25"190- .2125+ .09)47*1- 1.0520 1 30.81t$2+
•1309787+ 3.8311+ .95665 3. 1.927939+ .0021531+
13.13997+  3.70101+ -22.3P45 .11510o* 20.0 1.009

18i8.0 2.5000 .2500000. .002140 2019.8
.172 1 1+ .2131 .1132610.- .7171k,+ 1 7M7+
079r7+ 193-13992+ :7113664+ . I5442+ .o02i47+

A 15. 4.43959 .1598387+ .07971+ 40.0 1.010

819.050 .0000000+ .2 00000( t 7100765 &_°,, ,
77+ 1 93 -7W7681*- .00"555+

14.4797+ 4.2939:268*& .0713040+ 40.0 1.010

1820.050 2.50000. .5 00000+ .002131 2019.8
.3935478. -X54708+ - 30 - .752 143-3101+
075005 1. 26o+ -. 7g 39-  500110253

13.7254 4.z),t 4, 6. 24 146 o 90, 90.0
6+ Q60 . 3 7 42 40.0 1.011



GO.EM
FORCE

1821.050+ 2.500000+ .2500000+ .002117 2019.8
.4618346+ .3324795+ .0214202- 1.389062+ 302.6817+
.3005281+ 194.4308+ 1.556757+ 1.536743+ .0021249+
26.13121+ 16.80729+ .3551131+ .2310816+ 40.0 1.049

1822.050+ .0000000+ .2500000+ .002117 2019.8
.3486223+ .3042742+ .0530059- 1.145750+ 303.2179+
.3076273+ 194.4308+ 1.559515+ 1.133261+ .0021189+
26.77743+ 1-.20432+ .2666067+ .2352561+ 40.0 1.049

1823.050+ 2.500000- .2500000+ .002110 2019.8
.24"3950+ .2923084+ .0661358- .8360860+ 303.7531+
.3162667+ 194.7802+ 1.559465+ .. 7727495+ .0021129+
27.55908+ 17.68749+ .1856728+ .2402756+ 40.0 1.049

1824.050+ 2.500000- .2500000+ .002127 2019.8
.3094247+ .3281703+ .0017529- .9428784+ 304.0204+
.6091206+ 137.9490+ 2.203860+ .5079859+ .0021091+
26.84195+ 17.21208+ .1922943+ .3785425+ 20.0 1.049

1825.050+ .0000000+ .2500000+ .002134 2019.8
.3983399+ .3501611+ .0042333+ 1.137590+ 304.0204+
.5990967+ 137.6998+ 2.207846+ .6649008+ .0021084+
26.40931+ 16.92884+ .24910:1&+ .3746469+ 20.0 1.049

2.503600.2 .250Ufh 2019.8

137.~. . ~ 895~)5. 0021O330,
25.95716+ 16.196 .31Wkm..J~~I 20.0 1.049

1827.030+ 2.joo .002141 2019.8

~ 10.0 1.049

1828.050+ .0000000+ .2500000+ .002145 2019.8
.4765852+ .37 1519+ .0030668- 1.280620+ 304.2874+
1.182524+ 97.09844+ 3.133803+ .4030235+ .0021040+
26.09583+ 16.70746+ .2183642+ .5418150+ 10.0 1.049

1829.050+ 2.500000- .2500000+ .002145 2019.8
.3556606+ .3298619+ .2323976- 1.078210+ 304.2874+
1.207272+ 97.09844+ 3.133803+ .2945985+ .0021054+
26.62363+ 17.05710+ .1611313+ .5469520+ 10.0 1.049



G.C.M.
FORCE

833.O500+ 5.000000- .1500000+ .002254 2023.4
03343210 • 4787+ .090o7974 1.o140o .00011? 1

.oooooo qI.7839? . .0000011+ 0000000+ .0022533,

.0000000+ 00000, .33)43!1 o+ .00000004 10.0 1.000

1834.0504, 7.5000D00 .150000+ .002249 2023.4
.2205',095+ .• "1139+' .0155361+ •."/90034 '>+ .0001123
.ooooo+ 94. 741' .0000011+ oooooo+ .oo22490.

.0000000. .000000 -22T,095e .0000000. 10.0 1.000

1835.050+ .000000+ •1500000. .002242 2023.4
071132+ .. 418. .0319r97- .2940574+ om1124 "

.0000000+ 9I4.96'3+ .,0o0 1I+ 0000000+ .0022447+

.0000000+ .000000 .071131+ .00000004 10.0 1.000

1836.05% 2.c;O0OO- .15O000o .002240 2023.4
,1-783P . ,c L- 4 (.A 72,L& -05W - 7 O .00M1? 1.0+
.0000000+ 95.054C0O . MI+000000D+.o2o03.+
.ooooo0. .0000000 .1 T37783- .o00o00mo 10.0 1.ooo

1,83 .05p 5.000000- .1500000+ 002240 2023.4
• K93774- 13.V976 . O "OOCO .oo!7-o .

..0000 9-(50 MM1+ .00000D w22=

.00o000 .OOOOOO .159377- .0000000, 20.0 1. oo

183.050 5.500000- .150000o0 .002230 2023.4

.10696~- 2221+ 1 A; .086 :oo222?7
.o0000000 .000o000 .15649o6- .0000000. 20.0 1.000

1.0,0 00.0 00 . 9OO .002225 2023.4

. .9e7. 7v -I -16- .0001129,
.00000(0+ 134.951?. .000000&D .02227-+
.o0000000 .00m0000, .o99'5*9- .0000000. 20.0 1.000

184.o0o. .500000 .150000+ .002221 2023.4
.59+ .28 I78O74 .0.447-3 7+ .0001129+
130000D+ 3.9512+ .0006& 0 .02OO 36+

.ouo0o0 . 0ooooo+ .om219 .0000000 20.0 1.000

184I11.&0+ 2.5_(0000 • 150000* .002221 2023.4

;2588147+ :01&18l&-- .9756747+ 0 29
.00000+ 4.451+ MW8 0o00+ .00=,36-

.000000, .0000000, .2525190+ .000Ot.0 20.0 1.000



Sb

G.E.M.
FORCE

1812. 5. I 00 + 0W 2023.4
y* 5.000000+

.0000000 1.5782+ .o& 0000000. .0022194.+

.ooo0 .&00000. .35566o6. .0000000. 20.0 1.000

1813.050. 5.0o0o000 .1500000* 002194 2023.4
.3 8 3115392+ .012g&626 . 118&8:5o+ .000137
191.1205+ .0000005+ 00o 00 .+ .0021"6+

.000000+ .0000000 3701W .0000000+ 40.0 1.000

18k.- . 2.500000 00000. .002184 2023.4
0253M;25827+9751775+ 011

.0 00 91475o000 .0021M
.00'.00 :25331. .0000000+ 40.0 1.000

1815.o05O .0000000. .1500000. 20211.4

1122.-23416159+ M76i 341!

.0OO00O .00000 .1132123. .000000. 40.0 1.000

1816.oo. 2.500000- .15000o. Q02 202
.0898511- .2329065. 1135 30 17- .0161
.0000000 19e.3599+ .Q0Q005+ @ 0om66k+
.0000000+ .0000000. .00901i- .oooD00 + 40.0 1.000

18k7.030. 5.000000- .1500000. .002164 2023.4
.18.W&- .247"1+ 4- .7k2D&5- .oomlk.
.0000D . e 1.3599+ 0 0 0000000+ .oom66k
.ooooooo, .0ooooo0oo 183296- .ooNOO 40.0 1.O0

1853.050+ 5.000000- .1 D000 .002222 2027.6
.i6V5+. 2537659++ 1. -28.4o85+

12.o3589+ 3.3932 .19714& 10.0 1.009

1854.05 0+ 2.5000- .1500.+ .002222 2027.6
.52637T7. .27.'9+ .1366952- 1.920812 ,.12.87 95. 40472+ 7. Ti 8-1 8, 2 .o3kT3 7wav . 3+
2.0544" 3.6551191+ .181818 .20M47119+ 10.0 1.010

1855.050+ .0000000+ .1500000+ 0g 222 2027.6

64.2960299+ ;%00 98 .
1252 1. 5715+ 18+ .50719 .020. 1011,7M3?+ 3.5714047 .516691+ .2oi 776i+ 10. 0 1. 010



G.E.M.
FORCE

1856.050g 2.5000004 . 0022a0 2027.6

N5.33415 1 + .6Y , 2 .I772104 I522+
11.2192114 3.14O3t .584u 91240* 10.0 1.010

1857,0504. 5.00000+ .1500()0+ .002220 2027.6

1857050 5..0,0000+ .1500: 0 6 2276
.839591 P6 + 2.20529 I.230+
.13IMM. 1.00"+ 6 , . 22379.
10.821 3.201334 .6811966+ i8.124 10.0 1.010

1858.050+ 5.0000+ .1 00000+ .22 2027.6
.7219910+ 473+73 35120

.3861 147831 .ol 6.219 .0022379+

11.101 3.196319 .51111121154 .1016201 20.0 1.009
1460.5 0001007 490~~ 1 207.

351831+ . &6*75 oo 0 Q+ 20.0 1.010
0. 13- 3 280433o

1861.05-0+ 2.5000 150000+ .002201 027 6
.31291 i2 e1014 .2777- 1.too+ 121.6516

.125o1o 1.5622+ .91,23 . 1o .0022355.
12.3632. 3155596309+  .277997 .11171 64. 20.0 1.009

862.05. 5.0000- .150000+ .002201 2027.6
.48 42 .2590+ .=7295- .2 16+ 1 8. A4.
.13 1 135.5622+ 98j725+ 3 w002
12.62349+ 3.715721+ :39~6575 .1161 20.0 1.009

1863.0o5o+ 5.0000- 1000+ 02 2 0 12027.6

.3213299+ .26709117 .91204776- .O6-D5.4

125+775562+ 91.6187+ . 2.79311+ .0=355
_5.133 1.350875. .123309 .72 Ii4 40.0 1.009

18612.05. 2.500000- .1500000+ .0022176 2027.6

.2206+ .26"5220 : ..0i9677 111.9325+
13746+ .25-7622+ . 00 1.0&

.23 72+1.87 .6111305. 2.70911+4 .0022366.

R-195~ 472092 .218723+ .0779312+ 40.0 1.011



it

G.E.M.

FORCE

i~ 50. .0000000+ 1000 .002169 2027.6

936925+ .27521143+ .05445 1.332Oe5. 141.9""
.77 9 .  192.1483+ .734564 4.7315p .oo238m .37 4.333o17+ .34E32o. .o719007 40.0 1.011

1866. 2.5000. .1500000+ .002164 2027.6
9 1+ .3)726 7+ .00675 - ,.rh14166 135.1423

2.74+=I79 7.410517+ .002238S . 1+ .06273)D4. 40.0 1.010

1867.050+ 5.OO00. .15000O) 002157 2027.6
.7o7101+ .362821. .o37850) 1.81276) 141.0656+
6M.,+ ,92.6764+ 137 9.87759. .0o0237,+

19. 3-236782+. 6696. .14275+ 40.0 1.011

187'3.09D 5.000000- .1500000 .002227 ZO.)?J. 6
052637" 4 .1590103+ •15609)1- 3310335 299. 3

15.282 31112723 OD?652 .01913+
26.o5017 17.39009+ .;359549+ .55173 3+ 10.0 1.049

18714. -050 2.30000- .15OD0, .002225 2032.6

1.14703 19 611+ & 3.125 .0021861+
.293t1533+ :547 196 10.0 1.04825.1339+ 0t. G 297253+" = I 3.+o z

1875.05D. .0000000 .1500000* .002225 2032.6
.75311O. .252o483* .12661o,- 3.076156+ 299.9863+
I.1 .229:. 9-.37.133 3.114514. .657927+ .002178§+
25.554707+ 1+ 35528r&6 .517667+ 10.0 1.049

1876.0o5o 2. 50xD0 .10o0o000 .00221.8 2032.6
.917044e #3)479. .1 M4516 3-013593+ 299.9863.
1 17jp63. 9.4607-r 3.1 02509. .78222914 .0021762+
25.36 401+ 1.5737+ .4222631+ 320 10.0 1.049

18T.O 5.0000004 .1500000U .002 18 202. 6
1.13 3 + .3569275+ .1850e& 3.148783+ 99.9xb.
.7 . .46075+ 314 962 .0021767+

25.25297+ 6&.3. .51 =5A598+ 10.0 1.049

18780 5.00000o. .I 00000 .002211 2032.6
.8711 83 1 7 t .o .7461 6++
•5791363+ .2 2.2 .0069
25.292W+ i636 1+ .551i807+ .36674.24 20.0 1.048



G.E.M.
FORCE

1879.050. 2, 00. 0+ 2.002;P6 20.2.6

.1 .3 -- 2 .20065. .2 o6~ l + .1 o.17 35+

25.33276+ 16.140560+ .42875+ •3673208+ 20.0 1.048

i88o.o5+ .0000000 .15. .002206
05868400+ .32?2497. .o6o, 07z'1o7
,5815966 1 35.3,00k 2.175070. 1.009015+ .0021735+
25.67567+ 1. 3433+  .371o47. .36f77275+ 20.0 1.047

1881.050, 2.50D000 .0I 00 .002204 2012.6

6057941+ 135.516o+ 2.1 9,f13 6 . .o,?1765+
26.N 2.+ 17.11809. .2go146h. .3772551+ 20.0 1.048

1882.00 5.000000- .1500000+ .002120 2012.6
.401860-g .27573+ .0625686- 1 ,4575 1 4 7.173.
.62ee2+ ;35.016+ 2,2673 .a 5o7T3 .oo17 7+
26.996+ 17.52522+ .24JD0533+ .3827931+ 20.0 1.048

• 32W-5o* . & M ,Q. o ,37- 10., 6,1+ 9.N_%31883'.05+ 191 . 940+ 1.01o0i .
36?k5+ 1.0:#11+0.00

27.67+ 18.101+ .2i.6+14+ .2445261+ 40.0 1.049

188-.050+ 2.500000- .1500000 .002169 2032.6
.39117419+ .3 6410. .0 o+6oj6 - i.236108 300.2570*
.3 114146. 192.0700. 1.563M68. 1.262o3 .0021757+
26.91968+ 17.58648+ .3021 3:9+ .2392317+ 40.0 1.049

1885.05o.. .0000000+ .1500000. .00 162 201.2.6
4923M:01 -3i1453D7+ .04:,495- .1i :56 297.9117415_ + .- l5W" . Pl+ I .021 7]1

M . 16. 766147+ 3#8c 157+ 30498 40.0 1.048

1886.oP. 2.00000. .1500000. .002153 2032.6
oe 79- .5+ 298.216

25. 47300. 1 .7595+ 86P9 .227567+ 40.0 1.08

1887.050+ 5.000000+ 1500000. .002151 2032.6
•72195+ •3803128 .o46562- 2-.03163 298 .483

1r2.94714+ • _59768 .656354 0 0.
16.37952+ .5976733+ .22t5325+ 40.0 1.048



G.E.M.

FORCE

88.050 55.00000, .1oooco, .002224
.0000O+ 9535ODOOOW 000600wn6b

.0000000+ .000000 JO o1161. .0000000+ 10.0 1.000

I W. 2.500000. .1000000* .00 222 2029.7. ,: 01755800.- A57"2 2. .000.
.O0000000. 00000+ .0022222+.oooooo. .ooo00oo, .3o5868i+ .ooooooo 10.0 1.ooo

18.00 .0000000+ .1000000+ .002215 2029.7.253739 .369918o - .3360. .0ooo0
:oODO+ 5-391 0000000. 00000. .00al&80

.: 08503+ .0000o. 10.0 1.000

1891.050. 2.5000 .1000000. .002215 2029.7
.17077T- .25881)474 .1097915- .696111.

.0000000 95.5331 DDO+ boo .ow W
.0000000+ .00000o .1707171- .0oo00o+ 10.0 1.000

18ge.o50. 5.000000- .1000000. .002210 2029.7
I ?83p3- .2706"59+ .13Mo- "6o73k5- .000000.+0000 95 .6233p+ .0600000. R00000. 022

,00000000 .17633- .000000 . .0 1.000

1"050. 5 "000000- .1000000+ .002207 2029.7
3- .2486651 .1327W 0 - .uosooo00000005322 000.DO .662M097

.0o00o, . o* 3587 - .0o0o0o0 20.0 1.000

1894. 2-.00000- .1000000. .002203 2029.7.13807$ .2 781+ 13e6 Tj .0000000.
00000001 .?.9 81_86

.000000. .0000o. .1380784 .00000oW 220o
20.0 1.000

189-00 .0000000+ i100o000 .002200 2029.7
.20156071 Am + 1003553- .14)5795. .000000..000000. 135.62116. .000000* 0000000. .0M1015+.CODOoO .0000000+ .0995&"1 .0000000 20.0 1.000

1896.050+ 2.500000. .1000000+ .002196 2029.7
.3165379. -2757307+ 0010 1476 .0000000+

.000000, .0oguml :3165379+ .0001+20.0 1.000



G.E.t.
FOECL

1897.-050 5.000000* .1000000+ .0Q219 6  2029.7
.•I981 3298619+ .05 1974&6 1 . 79304 .1000000
IN0o00 135 .7505+ .OO0O0 0o000 .0021971.
.Oooo00 .oooo0 o .90811i6 .000 20.0 1.000

1896.050+ 5.000000+ . I0 000 .002177 2029.7.5013041 .3239324+ .o3W89o- 1.-5 4 7- 8. .oooDoDo
.ooo oo iqie.8Bis .0000000+ ooDoooo, .0021772+

.oooooO0 .0000000+ .5O3691 .ooo0oO ' 40.0 1.000

189.050 2-.500000 .1000000. .002166 2029.7
.325261. .270o861 .0343T'- 1.2o,486. .o0ooo
. 000000 192.2340 .Ooooo0, oooooo+ .0021693+
.0000000, .0000000, .325261o+ .0000000, 40.0 1.000

1900.050 .0000 0 .1000000. 002159 2029.7
.1078213+ .2393168+ .103762- .1450o379 .OOODODO
.00000000, 192.5857+ oo0000O, ooo00 .0021614.
.ooooo .0OOooo* .1078213. .Oooo0o0 40.0 1.000

1901.050 2.500000- .1000000. .002155 2029.7
-134776& .2,18809, .1393"89- .5572ee- .0000
.oo0000 192.7614. .0000000. 00000o .0021574.
.0000000 .OOO0ooo .3147766& .0000000 40.0 1.000

1902.0. 5.000000- .1000000+ .0021SO 2029.7
.194I073- .267522o. .15eo72- .'25.66 - .0000000.
.000000o. 192.9368 .0000000. oooo .0021535+
.o0ooo0o .ooooo .1940783- .oooo 40.0 1.000

1908.050+ 5.000000- .0oooo+ 2:0.04 203).

59485 .2537399+ .67 0 1-o.o1874 o

1909.050+ .500000- .1000000; .002204 ,03Q.4
.64018-1+ •2772 .0116088. 2.307633+ 136.31 .
.2528878. 95.78520. 1.42312 2.531513+ .002110
11.8-58+ 3.5729Co, .5109"0l .2013439. 10.0 1.010

1910.0000 .000000. IOOOODO0 .002202 2030.4
.7611137+ . .296029 .0053784 f 2.571069+ 136.314
.246.96o 95.8743T i.421802 3.090239. .002211t
;1.54157+ 3.479&6+ .6107oo6. .1976211+ 10.0 1.010



G.E.M.
FORCE

1911.0504+ .10000000 .002202 203.4
086069857+ .3(514 .06360864 2609269+ 13631

.23pl 33 95.57131 1.-421802+ 3-1619 021
3-2 8W 1 = 2 .10 ol. 0 1.010

io.881 65. 3.28058 .698k981+ .visi22 .0 1 .010

1912.05o+ 5..00000 .10000 o 00Z,22 '263".

1 .o,10076. .3738113 .,,7151o0 2.701ee

1 o.51&657+ 33b74 .81:1o958 .1910552. 10.0o 1.0o11

1913.050 5.000004 .10000004 .002188 2 030.4.121594+ 27165

9.777238. 49+ 3. A 2+ .85)097 .191352 20.0 1.010

1913.05D0+ 2.500000 .1000000+ .002185 2030 4

.1219,10. .299 .038271 6., ,. .0015

10. 56T2. 3.04k1 + .o536+ .0943383 20.0 1.010.1915.050+ 2.000000 .1000000+ .002185 2030 4

.72199105 .038278 2 1 TM9+b 129 Y3

10.50766+ 3.01111+ . 20.0 1.009

1916.0504 2.50000- .1000000 .00215 2030 4

M1.5t57+ 30970i 4 965 .0021t

11 .755 3.30295-.8,, . :, 5310o. , 10., 55. , . .°'"

•.12319704 136.2225. .95103 2 ~m . 5038 020
12.18917+ 3.111211+ -3)1507. .10924+ 20.0 1.009

1918.050+ 2.000W- .10000O .0021.51 200 4
.25p7"'11. .271 7+ .07 6- 4Vo51 .

11-.57575+ I.5+ .1086 Okf + 40.0 1.009

191900. 2.O500O- .100oo0 .002149 2030.4
119731 193. "O2037. 1.2. 8+ 3. 3

-.13371, :3N6211 .306203724 .1096042 20.0 1.0011 .137 k~r t OT6 40.0 1..009



G.E.M.
FORCE

1920.050+ .0000000 .1000000+ .002144 3( 0.5 4•7W8 M90 eo, i a 4405.165679+
•07071' 5+A?+ 6.153 .o32+o 13,
13.03564 3.918907+ 704657+ .o545+ 40.0 1.010

1921.0%0 2.500000+ .100O00x oP021317 2030.4
.6522 . 'O5 . o165827+ 1.9(204+ 143-3963

06- :4 or 9. 690914 .0022eo
3.75135+ .6o*6o13+ .o62qo44+ 40.0 1.011

1922 .050 + 5.0000004 .100O000 .002133 2030.4
.6704 .3897446+ .0 370134. ?.o ~4.0' 136.694&6

956 . 193.74679+ •754551+ 15. N . .oo22oo3,
9.7953 + 2.91 bI51. .7o9~9 7 4o .j 05oo433+ 40.0 1.010

1928.0 D+ 5.000000- .1000000. .0021 98 2035.4
1.212181 .09980~43 j 58
1.2121 95.92W824 3.1)64 831-0A
26.2368 17-12567+ .439845+ .547960. 10.0 1.049

1929. 2. 00000" .100000 .002198 205.4
.109 1 + 1.1209723x- 6983

1.1 1+ 95.9269 3. o44665, •%M 74 .02160o
25. P = 16.57898," .5105572+ .5391 10.0 1.049

1930 .00 .0000000 .1OO0O+ .002193
.273;!4: ;2317491+ 40795 .94 -+ +0.~I
1.5311. 6.0176o+ 314184 113~6 .00215854.

25.o38+ 16.2Q798+ .59121 o+ .535;439+ 10.0 1.049

.10o00o0+ 002193

1.13365. 96.o1 7,ol . . 1.2925;4 .00-1578.
2)4.1o62+ 16.oi699 .6866+ .5313205' 10.0 1.049

1932.05. 5.000000. .1000000 + .002193 2035.4

.263o95 j1016- 4;2&;&36+ 0.t76
1.167843+ 96.01760 3.1391+ 968 4 .0021539.
25.37547+ 16.5mo3+ .52171 0- .53b7120 10.0 1.049

1933.090. 9 1.000000+ .1000000+ .002177 2035.4
1.0 35294 .3603107+ oe6 99 4+ B.ee31 ' 4 301.8756+
.57M330 1 3.o399 .• 20.0 1..O39545. .0N532.

2663004 160318 .662Aogo4. -3619735+ 20.0 1.049



I.I

GEM FORCE

133.05. 2.0000OO .10000004 .p0,73 2035.4
. 21 + . 3.37 .o4,8N(- -.. ).A 301 .-556+
.39217+ 1 ,JUI49. 212,76C4 1.54696+ .0021535+
6.37547+ 1 .)'OO 3+ .568.971+ .3(',5- 20.0 1.049

19 0504 .0(x0OOO .ilOO0o0 .002173 2035.4

73 ;2324'971+ i.270+c- 1- 2-TON .otM6+7239- 4+ 6. 4,,2+ 1.. C,' .3(,,z I.oo144+ -07539

25.51965+ 125937c+ .4317411+ 39:)7.;3+ 20.0 1.049

36 2.500000- .10o00 - .002173 2035.4
9 ;'o'a. .2')627Z3+ -0604309- 2536,+ 29535

•5925 13.4- 9+ .1 )7' + 1 .o9312+ .ODI547+
25.9133?+ 1 .74"2 + 4o 577,: •37.03A+ 20.0 1.048

1. 5.)000000- .10000O04 .002168 2035.473)+ 211 k ql .o90,4""o- 2.p;-")41 301 .8756+

.70990. 36.i. .176 .9lir* .00,-157(C
26.77154- 17.)'7,'3+ •3738I936. -3u,7+ 20.0 1.049

193.050+ 5.000000- .1000000+ .002154 2035.4
.146&317: ;239,443+ .o6,-..4-,4- 1/'rmi4o+ Y"876
.31 6 192 .A 33 1565C36+ 1.463361+ .0021576+
27.20331- 17.y7O + .3320&6. .21I05964+ 40.0 1.049

1939.0') 2.500000- .IO00wo .002143 2035 4
.5157 534 •3)55563+ .02797- .G'77&39* 305.
.32o37+ 193.337)+ 1.579Vo* 1. 653o1 0 .00:1560+
6.119270 17. ,907+ • 393D97 74 •237(SO70+ 40.0 1.050

1910.050. .00000O)+ .10000004 .002138 2035.4
1 344 317094 *01813P9 - 2.000101+ P99.5535.
292761. 1 P3.i 1.541781+3, 2 .16r-' 3+ .00;1525

25.39g18+ 1 .37311+ .4906916+ .226 39+ 40.0 1.048

1941.050+ 2.500000+ .1000000+ .002134 2035.4
.7888927+ .3448726+ .0082593+ 2.287489+ 299.5535+
.2861108+ 193.6861+ 1.546592+ 2.757297+ .0021532+
24.80722+ 16.00099+ .6133940+ .2224620+ 40.0 1.048

.281623O W93.t/. 1.5371t31 3.7351 -1 .W1532+
A.2 3031+ 15.73003+ .7193004. .219733 6+ 40.0 1.049



G.E.M.
FORCE

19143.004. 2.500000+ .002330+ 0 2046.0
351+ • 12755. 1. 7 .0000000o

.0000000+ 93. 44522+ 00. 0000o + .o023191+

.0oo0o0+ .O00O00 .505381+ .000oooo0 10.0 1.000

19)44.050. .0000000+ .500000+ .002306 2046.0
• 0995g9+ .2503567+ .(72288- .3977T72+ .0000OO0+
.ooo000o+ 93.6419, .Ooo0o ooo0oo0 .0023101+
.000000* .0000000+ .0995849+ .0000000+ 10.0 1.000

19) 4OW.00 2.50D000- .o0000 0 .002306 2046.0
. 1_681- .25o567 .75736 .4261845- .O0oOOO,,
.000oo 93.69+ .0000000. 00oO0O+ .O23101.
.000000 + .0000000+ .io6698i- .ooo00 o+ 10.0 1.ooo

1946.05o 2.500000- .05000 .002290 2046.0
.0675"5- .2359781+ .0000000+
.0oo000. : .9328+
.O00000. .O0l0000+ 0675755- .0000000+ 20.0 1.000

Ih .OOOOO. .0500o00. .002288 2046.0
. 230g. :057762e4- .5856993. .000OOlO.
1033.3 .0000000 0000000+ o0o2e88o

.0000000+ .6500006 . 1 :38706+ .00000+ 20.0 1.000

1948.050+ 2.500000+ 0500wo0 .002274 2046.0
-5512739 .2983jB6'73:0285,..M3 .ODODOOO.

.0000000+ .= -5312739+ .00O00DO 20.0 1.000

19-9.050. 2.500000 .0500000+ .002245 2046.0
. 51 ;301894 :057Wo & 1-910297+ .0oooo
.oo0000 .8000D. 0 *. 000O000 .0022kpo,
.OOOo0 .o0o0o00. .5801381. .OOooOo. 40.0 1.000

1950.050+ .0000000- .0500000+ .002231 2046.0
•1563W9+ 2448 h+. 6796289- .63841586- .o0o0o0

D0000 189.;60. .0000000+ 0000000. .AM26
.0000000. .0000000+ .15634109+ .000O000 40.0 1.000

1951.050 2.500000- .0500000+ .002227 2046.0
.03313 .2555562. .0933016- .1265725- .000N00l
.0000000 189.539?++ GbW00 00000600+ DM32k
. 000 0000+ .OO. 0323463- .o0OoW 40.0 1.000



G.E.M.
FORCE

1955.050+ 2.500000- .0500000. .002288 2046.0
•93183). .271091 .097120) 3.40356+. 141.o0656.2511595 ;47.0 4b r. 51, 3.710!1 .0022597+
11.13199. 3-5 45. .7)47736& .2007415+ 10.0 1.011

1956.050+ oooDODO .05000oo .002288 2046.0
1.0527552. 263 ,,97668+ 3.:63931. ,6.8466
.261 4' 5 9)4.078114 1.56000. 4.2~5 .00225624
11.1i14916. 3.693967+ •8381 ' .2072630 10.0 1.012

1957.5 0. 2.500000+. .05000o .002288 2046.0
1.059065 .398-16 .2021211 + .21367 135.550

l0.05147+ 3.o73j•4. .87o253 .7 10.0 1.010

71958-.05,- 2.50000. .05000O* .002267 2046.0
'9210 1336223. - 1 . 26I2~. 135.6782+
190671+ .32(24 ;1Z 9:13 2 3  .0022520.-'3 7  I 2v.255+ .86f)472+ 009506374 20.0 1.010

I4580 .0000000. o5000o0. 2Og2 5 2046.0
-3154833+ .o7'23. 39 +19.35+
133681+ 1 33.JJ I1i= 51.+6= 4 omi2

;0.2 3.335775+ 7, 10558574 20.0 1.011

190.050 . 2.00000- 0500000. .002260 206.0
72 1 + .661 ;0 . 10. 14135,,. 133 ,- 1 o ;, I ,

W-3 3.74 + 1M4,20.0 1.011

961.050+ 2.500000- .0500000. .002232 2046.0
•540977+ .o264+. ob8 1.87095& 1 46.8V&6

.5010+ 18.)43 : M6 . '7 OT30-0 .0=539+
7634 195617+ 40.0 1.012

1I-6 .050.OC. 00000 .05000. .002214 2046.0
.6 7 u#7 . • 301204 .(ee76M3+ 2.2(4574+ 1) '3315+

3.335T75+ .5103b7 0 40.0 1.011

0+3._ 5.oo. .002205 2046.0

8.59T250 2.72M2+ .: 395731+ .0O5256. 40.0 1.011



G.E.M.
FORCE

1967oo .o o. .oo
4144. . o71 .100000 .002251 2042.4

.07 1627M31.142.4 299.7115.
,.08701 9.7 Z 2.251.6,. 2193+
23.33073+ 15.35 1.1721459 .52b0476 10.0 1.049

1968.050+ .OO0r00O .0300000. .002251 204 .4
2.631~8.8 .1860;Z- .132123- 14.14416+ 297.6787.
22lm z 4 33 1.281685+ 3O. 0*O4

2.648 .0 0 1.048

196. 2.500000+ .0500000. .002247 2042.4

9• 258,,. .11 M44- 9.37o42504 299.986.I .8734-+ 3.16 96 .. 2.39 } 11 00 1
22.93522 15.07384 1.204520, .5161937+ 10.0 1.049

1970.0o50+ 2.500000+r .000000+ .002242 2042.4
i.~86o.. .2i#77. .?12 5.2"524 2,9.9863...5372514. 1314.307+ i22 k 2.81 5007 .021 9w+

23.16202+ 15.22291+ 9&.35011il ' 20.0 1.049

1971.050+ .00o .000000. .Q02235 2042.41.0529 263o43.7+ .0317749- .t1 0 300.257100• 514+ 1 .5574). 2.2 4146 2.839730. .0021t 61+3.1 31+ 15.21799 .99N10 34.•  .3500379+ 20.0 1.049

1972050+. 2.7070 .0000- .002224 2042.4
1.383519.. .1;9776 .1051382- +.627 3027.
•5517512. 134.6. i.227266 2.5:
23.73538 15.590& .8915861+ .35557+ 20.0 1.049

1973.050+ 2. 0000C - .000000, .002206 2042.4.909293* .295733 .05472 - 3.643391 297.947..55 6771565+ 3200 .0021=
2A4.14107+ 15.73013. .7096M14+ .2195230+. 40.0 1.04g

1974.o5D+ .0000000* .0500000 .002194 204241.008129+ .26666" 0221. - " 2g.g421
22409+'2 151.813. .791606 3- 50021815.
i3.4"923+ 15.28123+ .7917&1+ .21 46e7+ 40.0 1.048

197250 .50000o+ .05000000 .002180 2042.4
1 . . ?970093. .01 369. J.5§3679 294T4. 0o-.261552 , 191.6137. 1.538240 .06T77 .oom815+22.7 96. 1 .62755+ .839oc=6 .207326 40.0 1.047



GEM. FORCE

197.00+ 2.5000+ .0300000+ .002235 2042.4
.7895667'6 .13214 1,, " e - 591po,192. .0000000.
.0000000+ 95.11T24 .0000000+ 0000000.02261

.OOo .000000 .7895666+ .(X)OO 10.0 1.000

1977.050+ .0000000+ .030000W02 2042.4
.20621'31+ .24 3 ~ 9  :o16i i1,6- OOWWG4~? 0000+
.0000000.. 9 5 . 2 06 .0000000+ 0000000. .0022319+
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